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Anti-abortus Serum 
CHAS. A. MITCHELL, F. A. HUMPHREYS and R. V. L. WALKER 


Animal Diseases Research Institute, Hull, Quebec 


EDITERRANEAN or Malta fever has been a disease of considerable 
M importance for a great number of years, especially in those countries 

bordering the Mediterranean Sea. In 1887 Bruce’ isolated from the 
spleen of a man who had succumbed to this disease a microorganism which 
proved to be the causative agent of the infection and which he named the 
Micrococcus melitensis. 

In 1904 a commission appointed to study the infection demonstrated its 
epidemiology and showed that apparently healthy goats were the natural hosts?. 
It therefore became apparent that the control of Malta fever of man basically 
rested upon the elimination and control of M. melitensis of goats. 

In 1917 Miss Alice Evans* discovered that M. melitensis (the causative 
agent of Malta fever) and the B. abortus (the causative agent of infectious 
abortion of cattle) were closely related biologically. On account of the wide- 
spread prevalence of infectious abortion, and also because the microorganism 
was known to be excreted in the milk, it was suggested that man might be in- 
fected and that the resulting disease might present a clinical syndrome similar 
to Malta Fever. This deduction was proved when Keefer* isolated the Br. 
abortus from the blood of a man infected with an undulating type of fever. 
This finding was soon verified by many workers. The first Canadian cases were 
recorded in 1928°: ®- 

From an epidemiological standpoint Canada is fortunate, inasmuch as 
Brucella infections are almost confined to cattle. Therefore in this country for 
all practical purposes cattle only need be considered as the reservoir from which 
human infection is derived. As pointed out by MacNabb’, raw milk from in- 
fected animals should be looked upon as an important source of infection. 

The ultimate control of undulant fever must therefore rest upon the con- 
trol of brucella infection of cattle. Due to the widespread nature of this in- 
fection (approximately 20 per cent of the dairy herds are infected), it cannot 
immediately be eradicated and will doubtless remain a problem for years to 
come. For the present man must therefore learn to live with the infection by 
taking those precautions which will prevent live organisms gaining entrance to 
his tissues. 

Even with this desirable objective attained, human cases from time to time 


*Presented before the Laboratory Section at the Twenty-third Annual Meeting of the Canadian 
Public Health Association, Montreal, June, 1934. 


209 





| 
a 
Z 
% 
~ 
© 
= 
en) 
& 
oy 
< 
a] 
en) 
S 
=] 
ioe) 
~ 
Qu 
Z 
< 
Q 
<A 
Zz 
< 
O 





‘+ ++4 FIDIISAL 
‘+ UAAAIT 
‘+ UWHAIT 
‘+ URAIT 


‘4+ UHAIT 


“+++ SINIOfL 
‘+++ HIDILSAL 


‘+ HIOILSAL 


‘++++ SINIO£ 
‘+ UAIT 

‘4+ HIDILSAL 

‘+ UAAIT 


‘4+ aAAIT 
*+4++4++ ATIDILSAL 
‘+ UHAIT 

‘4+ UWHAIT 

‘++ HIDILSAL 


‘aBuevyd [eo1Z0[oyzed Jo saaIZap SNOLECA J}eOIPU]—:suUsIS SNI Yq 


‘SUOIS2] 2141814 ON—?"T'A'N 
*PaA— A 





++ 


Naa1dS 
NBa1dS 
N@a1dS 
NSS 
Naa1dS 
N3a1dS 


4 


+++. 
++4+t++ 


+t+++4++ 


+++ +4 


Naa1dS 
N#a1dS 
NAa1dS 
Naa1dS 
N#a1dS 
N#a1dS 


£01 
MOZT 
86 
26 
AOZt 
8 


++. + 
++4++4++ 


+++ ++ 


NBa1dS 
NBS1dS 
NAa1dS 
NAa1dS 
N@a1TdS 
Naa1dS 


MOZT 
46 
96 
ZL 
*9 
L¥ 


tt 
t+t44+ 
+4444 


++4++44 





‘++ RAI] 


“++++ FIDIILSAL 


Asdoi199N 


‘++ HIDIISAL 
“TTA'N 

‘+ NA1dS 
“*TA’N 

“TAIN 


AOZT 
AO0ZT 
MOST 
MOZT 
MO0ZT 

86 


sAep 
uy 
yqweq 








WNAAS ON 


” 


” 


a43'uy dosp 


” 
” 
” 


I 
IT 
T 
I WOAUBS ON 
T 
I 





” ” ” ” 
” ” ” ” 
” ” ” ” 
” ” ” ” 


"29G"Z ‘99G"Z ‘99g *99¢ 


” 


” 


” 


a43'ur dosp 


T 
T 
” T 
T 
T 
T 


a4a'ut dorp 


” ” ” ” 


” ” ” ” 


T 

T 

” T ” ” ” 
T ‘ 
T *99G°L 


: 


*206"Z 99g ‘99g 


s[o1qU0D SBId vouINs 9g 


*uOTsB[NIOU] VBuayeyo 
Jaze ‘OSp wniss YM 
paze[noouy sid vauyns g 


‘wo}zvEINIoUuT 
aBuayjeys as10jeq Unies 
jeuiou jo suosze[noour 
BujAlese1 sZjd eauyns g 





of ce 1 At 
uolzE[NIOUY aBualfeyo 
jaye sfieq 





DSP 'ON WNAAS SALAOMY-ILNY AO SHILAAMOUAdT AAILIALOAG 


I ATaVL 


243 ut dosp I 


brs Snzioge ‘ig It st 
jo wolzeNoo0u! 
asuajeya 


” ” ” ” 
” ” ” ” 
” ” ” ” 


*0¢°2 ‘29G"Z "99g ‘99¢ 
£2 8% 


uOo!}E[NIOU] sBuajeyo 
a10jaq sheq 


40 SISAL SIqd VANINS) 


“aosenoour 
auajey>s s10jeq ‘D SF 
WNsIs JO SUOTIE[NIOUT ANOJ 
BuIAIeI01 SZId vauinsd g 





ANTI-ABORTUS SERUM 211 


will doubtless occur, and therefore any agent which proves of value in the treat- 
ment of this often prolonged febrile infection should be of interest. 


EXPERIMENTS WITH Br. ABORTUS FILTRATE 


A filtrate was produced by growing Br. abortus strain 244 on 2 per cent 
glycerine broth for 3 months. The organisms were separated from the filtrate 
by passing the liquid through several thicknesses of cotton, and subsequently 
through a porcelain filter. The filtrate was then evaporated in a water bath at 
100°C. to one-tenth of its original volume. 

Many experiments were conducted with this product. The results demon- 
strated that this filtrate stimulated the formation of agglutinins and complement 
fixing substances in the blood of the majority of inoculated animals; these sub- 
stances making their appearance about the seventh day after the inoculation®. 

This suggested that perhaps a serum containing protective properties might 
be prepared by inoculating a horse with the concentrated filtrate. Consequently 
a horse, no. 43, was chosen for experiment, and on every fifth day inoculation 
was made using consecutively the following amounts of concentrated filtrate: 
40 ce., 40 cc., 40 cc., 40 cc., 40 cc., 40cc., 80 cc., 100 ce., 80 cc., 120 cc. On the 7th 
day following the initial inoculation, the agglutinin and complement-fixing titre 
commenced to rise and on the 9th day a maximum was reached which was agglu- 
tination in 1 :8000, while 1:640 cc. of serum fixed complement. The titres con- 
tinued at this level for six days; then, in spite of repeated inoculations, they 
descended. On the 28th day the agglutination titre settled to 1:1000, where it 
remained stationary during the rest of the experiment. On the 34th day comple- 
ment fixing substances disappeared from the blood. 

Serum drawn on the 18th and the 40th day was tested on guinea pigs and 
was found to possess no protective properties. It therefore appeared that any 
protective property which a serum might possess was not altogether dependent 
upon its agglutinin or complement fixing substances; also that the filtrate was 
unable to stimulate the formation of protective substances, or constantly to 
stimulate the formation of agglutinins and complement fixing substances. 

Two possibilities for the failure presented themselves. Firstly, the heating 
of the filtrate might destroy certain substances required for the stimulation of 
protective substances; and, secondly, it might require the live organism to 
stimulate defence. The latter possibility was of special interest when it was 
borne in mind that the only method for the stimulation of uterine defence 
which has given a measure of success is the inoculation of live culture. In the 
next experiment measures were taken to cover the two possibilities. 


EXPERIMENTS USING VIABLE BR. ABORTUS AND UNHEATED FILTRATE 


After a rest of two months horse no. 43 was again chosen for experiment. 
It was inoculated with 1800 cc. of a culture of Br. abortus, 244, grown for 96 
days. The horse tolerated this massive dose reasonably well. On the 7th 
day the agglutinin titre suddenly rose to 1:40000 and kept on ~ounting until 
on the 19th day it reached almost 1:320000. Strangely, no compiement fixing 
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substances made their appearance in the blood. Blood was drawn on the 19th 
day, identified as 43C and tested for protective properties on guinea pigs. The 
outline of this experiment and its results is contained in Table I (page 210). 

From the above it will be noted that: 

(a) When administered to guinea pigs previous to a challenge inoculation 
of Br. abortus, serum 43C conferred a degree of protection. 

(b) When administered after infection was established no protection 
was conferred. 


(c) Normal horse serum given before a challenge inoculation conferred 
no protection. 

Somewhat similar results have been reported by Gwatkin® in testing the 
serum of hyper-immunized guinea pigs for protective properties. 

Our experiments were now continued on a broader scale. Attempts were 
made to immunize several horses with large massive doses but no horse other 
than 43 was found capable of tolerating the large initial dose. This horse had 
previously received the filtrate and this may account for its tolerance. 

After some time it was determined that the maximum initial intravenous 
dose of a culture incubated 3 months was approximately 10 cc. but that 100 cc. 
or more of a young culture was tolerated. 
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FIGURE I 
Amounts INOCULATED AND AGGLUTININ AND COMPLEMENT FIXATION TiTrEs, Horse No. 49 


A normal horse, no. 49, was inoculated on three successive days with Br. 
abortus 244 incubated ten days, using the following amounts: 120 cc., 100 cc., 
and 80 cc. After an interval of nine days, inoculations were recommenced using 
the same strain of culture but incubated 185 days; 10 cc. were given on two 
successive days but the resulting reaction was so marked that we were forced to 
give only a 5 cc. dose on the following day. Using extreme care the daily 
inoculation was gradually increased until 1500 cc. caused no reaction. 

In Figure I, above, are indicated the amounts inoculated and the resulting 
agglutinin and complement fixation titres. 
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On the 64th day following the initial inoculation blood was drawn and the 
serum tested on guinea pigs for protective properties. Information relating to 
this test is contained in Table II. 

It is apparent that a degree of protection was conferred on guinea pigs 
when the serum was administered before inoculation with live organisms. 

Since the serum gave evidence of possessing protective properties when 
used on the guinea pigs, an animal exceptionally susceptible to brucella in- 
fection, it was thought possible that it might possess properties of value in the 
treatment of undulant fever of man. Accordingly the matter was discussed 
with several clinicians and as a result the anti-serum has been issued for the 
treatment of twenty-eight cases of undulant fever with the provision that the 
results be reported to us. 

Six cases showed no improvement following the administration of serum. 
The remaining twenty-two have, according to the documentary reports of at- 
tending physicians, made exceptionally satisfactory improvement. In fact, in 
many of these cases recovery, following the inoculation of relatively small 
amounts of serum, is remarkable. Such a case is the one recorded by Grove". 


SUMMARY 


A method is described of preparing a Br. abortus anti-serum with experi- 
mental observations of its protective properties against Br. abortus infection of 
guinea pigs. 

The administration of this serum in cases of undulant fever in man is 
said to have given very encouraging results. 


REFERENCES 


1Bruce, D., Practitioner (London), 39:161, 1887. 

2Rep. Roy. Soc. (London), Advisory Committee, 1905-1907. 

3Evans, A. C., J. Infect. Dis., 22:580, 1918. 

‘Keefer, C. S., Bull. Johns Hopkins Hosp., No. 35, p. 6, 1924. 

’Harris, N. MacL., McCoy, S. H., Stevens, R. S., and Lyman, W. S., Canad. Pub. Health J., 
19:272, 1928. 

‘MacLean, D. L., McKinnon, N. E., Young, G. S., and Jeffrey, A. M., Canad. Pub. 
Health J., 19:274, 1928. 

™TMacNabb, A. L., Canad. Pub. Health J., 25:10, 1934. 

8Mitchell, Chas. A., and Humphreys, F. A., Rep. of Vet. Dir. Gen., Dept. of Agric 
Canada, p. 50, 1932. 

®*Gwatkin, Ronald, J. Infect. Dis., 53:232, 1933. 

Grove, J. H., Canad. M.A.J.,30:537, 1934. 





Amoebic Dysentery 
ITS PUBLIC HEALTH SIGNIFICANCE AND CONTROL 


A. BOLDUC, B.A., M.D. 


Superintendent, Division of Laboratories 
Department of Health, Montreal, Quebec 


HE causative agent of amoebic dysentery in man is known as En- 
a aaah histolytica (Schaudinn, 1903) and apparently was first re- 
cognized in 1873 by Loesch, a Russian physician. 

An amoeba is a nucleated, single-celled mass of protoplasm which con- 
stantly changes its shape by extending from its circumference processes of 
protoplasm called pseudopodia. There are five species of amoebae which 
may be found in the human intestine: Entamoeba histolytica, Entamoeba 
coli, Endolimax nana, Iodamoeba williamsi and Dientamoeba fragilis, the 
first alone being pathogenic. 

Entamoeba histolytica and Entamoeba coli show numerous points of 
resemblance and their relative status was not finally established until 1913, 
when Walker and Sellards demonstrated beyond question that Entamoeba 
histolytica is pathogenic and produces cysts which, when mature, have four 
nuclei, while Entamoeba coli is non-pathogenic and produces mature cysts 
with eight nuclei. 


Lire HIstTory 


Entamoeba histolytica has three stages in its life-cycle: a vegetative 
stage, during which it is known as a trophozoite; a precystic stage, and a 
cystic stage. 

The vegetative amoebae live in the tissues of the large bowel wall, where 
they multiply by division. In an intestinal infection a certain proportion of 
the trophozoites constantly leave the amoebic ulcers and pass into the lumen 
of the large intestine, where they encyst and later pass out, as encysted forms, 
with the faeces. 

The precystic amoebae, which are free in the lumen of the bowel, are smaller 
than the trophozoites, which continue to multiply in the tissues. The former 
are free from cytoplasmic inclusions and are in all probability the result of 
binary fission of the larger tissue-inhabiting amoebae. 

The cysts, which are found only in the faeces, are slightly smaller than the 
precystic amoebae, and when fully developed are quadrinucleate. They 
vary greatly in size from those of other species of amoebae and this variation 
is of value in their differentiation. These organisms are transmitted as cysts, 
it being in this form that they are infective. When the cysts are swallowed 
by a human being, they pass unchanged through the stomach and most of 
the small intestine. In the lower portion of the ileum and the upper portion 

*Abstract of a paper presented before a joint session of the Canadian Public Health As- 
sociation and the Canadian Tuberculosis Assoctation, Montreal, June, 1934. 
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of the large intestine, amoebae, each possessing the characteristic four nuclei, 
are liberated from the cysts. After a complicated series of nuclear changes, 
division follows, giving rise in each instance to eight smaller amoebae. These 
small amoebae may invade the tissues or reencyst and be passed in the 
stools of the host. 

In exceptional circumstances, however, complications may result from 
the migration of the organisms into the liver, brain or other organs, If they 
succeed in establishing themselves in these secondary sites, abscesses result 
which give rise to further complications. In secondary infections, the 
amoebae are always of the typical vegetative form. Precystic amoebae and 
cysts are found only in the intestinal tract. 


Morphology 


The trophozoites or motile forms of Entamoeba histolytica show great 
variation in size, ranging from 10u in diameter to about 40u. As a rule, 
however, they measure between 20u and 304 when rounded. These living 
amoebae, when fresh and healthy, are extremely active. They flow along 
in a slug-like manner with great rapidity and show no conspicuous differentia- 
tion between ectoplasm and endoplasm. When they have been outside the 
body of their host for some time, at a temperature lower than that of the 
body, they present quite different though equally characteristic movements. 
Under these conditions they remain stationary, throwing out large, hyaline, 
blade-like pseudopodia composed of ectoplasm sharply differentiated from 
the endoplasm. Within the cytoplasm are usually food vacuoles containing 
red blood cells, leucocytes or other living tissue elements, and a single nucleus, 
which is seldom distinctly visible in living specimens. The nuclear structure 
is clearly revealed in fixed and stained preparations. The nucleus measures 
about 4 to 7u and is poor in chromatin. It has a smal], centrally located 
karyosome and a layer of fine chromatin granules on the nuclear membrane. 
The karyosome, about 0.54 in diameter, is composed, in all probability, 
entirely of chromatin. Reproduction of the trophozoite is by binary fission, 
the nuclear membrane remaining intact throughout. 

Precystic stage—Before encystment, Entamoeba histolytica discards its 
food inclusions, decreases in size, becomes sluggish and rounded in outline. 
Elmassian in 1909 believed this stage to be significant of a distinct species 
and gave to it the name “Entamoeba minuta’’. The precystic forms are 
intermediate in size between the larger trophozoites and the cysts, the smallest 
of them being of the same size as the cysts which they form. Certain races 
producing cysts of a small size have correspondingly small precystic forms, 
whilst those with large cysts have precystic forms of appropriately larger 
size. Frequently vacuoles containing glycogen and rod-like refractile (chro- 
matoid) bodies appear before encystment occurs. No multiplication occurs 
in the precystic forms. 

Cysts.—A thin peripheral wall is secreted by the precystic organism, thus 
forming a spherical body, the cyst, which ranges from 5 to 20u in diameter. 
In stained preparations the cysts show an apparent reduction in size of about 
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10 per cent. Although the mature cyst contains four nuclei, cysts with one, 
two or three nuclei may also be observed. Glycogen masses and chromatoid 
bodies may be observed in immature cysts, but these usually disappear later. 
It is probable that both the glycogen and the chromatoid bodies constitute 
the reserve nutriment, the former being utilized while the cyst is developing 
and the latter during the mature cystic stage. 

The cyst wall is practically insoluble in gastric juice but is readily soluble 
in trypsin, slightly soluble in bile, and resistant to lipoid solvents, such as 
sodium taurocholate and saponin. The cystic form of this protozoon has a 
specific gravity of about 1.065. 


MopeE OF INFECTION 


Infection of man by Entamoeba histolytica may be the result of the in- 
gestion of food and drink which have been contaminated by faeces containing 
viable cysts. These may also be carried to the mouth on soiled hands. 
Protozoologists are of the opinion that these excyst in the small intestine, 
liberating amoebae which develop into the vegetative form that causes the 
morbid condition. Eventually some of these amoebae penetrate into the 
wall of the large intestine, but the exact sequence of events between the rupture 
of the cyst and the onset of the primary ulcer is unknown. 

Cysts have no means of locomotion other than that afforded by the con- 
traction of the host’s gastro-intestinal tract, and under these circumstances 
they may reach the large intestine within four hours after ingestion. 

Motile amoebae, which are passed either in the liquid stools of carriers or 
in the stools of persons suffering with acute dysentery, degenerate very quickly 
and, even if swallowed before degeneration sets in, are killed by the digestive 
ferments. They do not, therefore, constitute infective forms. The average 
infected person who passes formed stools, discharges cysts in various stages 
of development. 


Infectivity of Cysts 

It is generally believed that only the quadrinucleate cysts are infective, 
but York and Adams (1927) proved that cysts with one or two nuclei may 
continue to develop in culture media; such cysts may possibly develop to 
the infective stage after they have been swallowed by anew host. The mature 
cysts are capable of living for some time outside of the body, provided that 
they are protected from drying, bacterial activity and high temperature. 

Drinking water is an ideal means for the transmission of cysts, since it 
prevents both desiccation and intense bacterial action. According to Boeck 
(1921), cysts when kept in plain water will live for months. It has been 
found that, when they remain in moist faeces, cysts may live for several weeks. 

Cysts are able to withstand a wide range of temperatures; for example, 
Yorke and Adams (1926) obtained cultures from cysts that had been kept 
in faeces for nine days at room temperature and in water for seventeen days 
at 0° C. Dobell (1927) states that cysts may remain alive at room tem- 
perature for as long as 37 days but usually only a few days at 37° C. The 
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thermal death point of Entamoeba histolytica cysts is 68° C. or 154° F. for 
5 minutes, and desiccation at room temperature will destroy them within 
10 minutes. The temperature attained in the standard process for the 
pasteurization of milk (30 minutes at 142 to 145° F.) is probably sufficient 
to destroy any cysts that may be present, as is also the momentary boiling 
of water. Filtration is equally as effective in eliminating cysts as it is for 
bacterial water contaminants. On the other hand, cysts are very resistant 
to chemical agents. Solutions of chlorinated lime and formaldehyde of 
1:100 dilution, do not kill them, although free chlorine, in a concentration of 
500 p.p.m., will destroy them, but only after 10 minutes of contact. It 
follows therefore that chlorination of water using 0.3 to 0.5 p.p.m. of free 
chlorine does not destroy the cysts that may be present in drinking water. 
Cresol in a strength of 1:20 kills these cysts almost instantly and therefore 
it is considered the most effective and practical agent for their destruction. 


Viability of Cysts 

Since the infection of new hosts depends entirely upon the viability of the 
cysts outside the body, various tests have been used to determine whether 
or not the cysts are living. The method most frequently used is to add eosin 
in a concentration of 1:1,000 to a sample of cysts, the dead cysts becoming 
stained and the living forms remaining unstained. Their viability may be 
determined also by culture on artificial media, when, under proper conditions, 
excystment occurs. Perhaps the best method of proving viability is by the 
use of laboratory animals, such as kittens. 


Pathogenesis 


Entamoeba histolytica, although a tissue parasite, does not always cause 
dysentery or any other clinical symptoms in its host. As it destroys the cells, 
these regenerate, under which circumstance the host is said to live in a state 
of equilibrium with the parasite. This is the “normal” or most usual con- 
dition and an individual so infected is known as a ‘“‘carrier’’ of the parasite. 
Such a person may be distinguished from uninfected individuals only by the 
detection of the cysts of Entamoeba histolytica in the stools. The large 
bowel may be more or less ulcerated but no acute clinical symptoms are 
evident. 

When the parasite and host do not live in harmony with one another, 
pathological conditions result which affect both. In the case of the host, 
they are manifest by various intestinal disorders, ranging from occasional 
diarrhoea to typical dysentery and other generalized effects. 

These diseased conditions of man are harmful to the protozoon also, 
since they disturb its food supply, interrupt its normal life cycle, and lead to 
great wastage and mortality amongst the parasites. In cases of dysentery, 
for example, the amoebae are swept out of the bowel before they can encyst; 
they consequently perish and are unable to propagate their species. If all 
such infections resulted in acute dysentery, the parasite would soon become 
extinct owing to the absence of infective cysts. 
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AMOEBIC DyYSENTERY 


Carriers 
According to Dobell,' 


“The carrier of Entamoeba histolytica is the individual who is naturally adapted to his 
parasites, and who suffers no appreciable harm from their presence. From the diagnostic 
point of view, he is the individual who passes the cysts of the amoeba in his stools. If the 
amoebae do him no harm, and find his bowel a comfortable environment in consequence, they 
develop in their normal manner, completing their life-cycle by encystation. 

“The carrier obviously ‘carries’ the active amoebae in his tissues. He is a carrier of 
amoebae. He deposits cysts as soon as they are formed. Walker (1913) divides carriers 
into two classes: contact carriers and convalescent carriers. The former are those people 
who have never suffered from amoebic dysentery; the latter, those who have had an attack 
of amoebic dysentery, but who have then recovered clinically without losing their infections. 
The contact carrier is typically a healthy individual, whose infection does him no appreciable 
harm. The convalescent carrier is the individual who has shown himself susceptible to the 
action of the parasite. He has already suffered, and frequently continues to suffer, from their 
presence. Clinically, he is often a case of relapsing dysentery, with intermissions of variable 
duration when he passes into the carrier state. 

“Carriers are of importance from two different standpoints: the practical, because they 
alone are the source of infection to others; the theoretical, because they explain all the apparent 
contradictions which previously prevented people from understanding the part which En- 
tamoeba histolytica plays in the causation of amoebic dysentery. It is now easy to under- 
stand how it is that Entamoeba histolytica is the cause of amoebic dysentery and other diseases, 
and yet usually ‘non-pathogenic’; how amoebic diseases are not contracted from persons 
actually suffering from them; and, consequently, how amoebic dysentery and liver abscesses 
come to be sporadic and very seldom epidemic in their incidence. For every abnormal in- 
dividual suffering from dysentery, but non-infective to others, there are dozens of com- 
paratively healthy infected individuals—carriers—who show no clinical signs of infection, 
but whose amoebae undergo their normal development and whose cyst-containing faeces are 
infective to others.” 


According to reports, 10 per cent of the general population in the United 
States are carriers of Entamoeba histolytica (only 4 per cent in the northern 
states); in England, 5 per cent; in France, 5 per cent; in Germany, 6 per 
cent, and in Argentina, 25 per cent. 


Sources of Infection 


As in typhoid, the bowel discharges of infected persons constitute the 
infecting material. The possible sources of infection so acquired may be 
considered to be as follows: (1) infection directly from ‘“‘carrier’’ to victim, 
usually in the preparation or handling of food; (2) contamination of water 
supplies; (3) eating of uncooked vegetables from soil that has been fertilized 
with human excrement; (4) common use of toilet, washbowl, towel, etc.; 
and (5) direct transference through the agency of house flies and possibly 
other insects. Further to the problems of food and food handlers in the 
spread of this disease, C. F. Craig is quoted 2 


“The transmission of amebiasis by food handlers who are uncleanly is practically]a 
certainty unless the greatest care is taken regarding personal hygiene and the cleanliness of 
hands, and it has been found that the incidence of this infection in food handlers employed in 
public eating places is often excessive, owing to their close association and the constant intake 
of cysts in the food that they themselves contaminate. 
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“‘The infected food handier must still be regarded as the principal source of infection with 
amebiasis wherever the water supply is beyond suspicion, and even in regions in which water 
may be a potential source of infection a large part of the amebiasis present will have originated 
from infected individuals engaged in the preparation and handling of food. 

“Transmission of amebiasis through the use of human faecal material in the fertilization 
of truck gardens is a common method of transmission of the infection in the Orient, but even 
in North America this practice is not unknown and may bea method of transmission. The 
cysts of Entamoeba histolytica will remain alive in moist faecal material for as long as two 
weeks, and if this material is used in fertilization, and the vegetables so fertilized are eaten 


in an uncooked condition, it is obvious that there is great danger of the transmission of ame- 
biasis in this manner.” 





It has been shown that house-flies ingest large numbers of cysts at a single 
meal and that these may be deposited on food or in drink in a living con- 
dition by the faeces of the fly from five minutes to at least sixteen hours 
after feeding. Ants and cockroaches are also possible distributing agents. 
An interesting fact regarding the epidemiology of amebiasis is the greater 
number of acute cases that occur in the tropics when compared with the 
temperate regions. Three principal reasons have been offered to account for 
this: climate, lack of sanitation, and the presence of more virulent strains. 





Parasitological and Clinical Periods of Infection 


The prepatent period in infections of man with Entamoeba histolytica 
ranges from one to forty-four days, but usually lasts only four or five days. 

The patent period may last for years, the infected person thus becoming a 
carrier, although these frequently suffer relapses during which symptoms 
reappear. 

The incubation period may range from twenty to ninety-five days. In 
kittens, which are very susceptible to infection, the incubation period is 
about two weeks if cysts are injected per os but only about two days if in- 
trarectal injections of trophozoites are given. 





Primary Site of Infection 
As already stated, the vegetative forms (or trophozoites) may establish 
themselves in the large intestine, at the primary site of infection. They are 


most frequently located where the greatest degree of stasis occurs, notably 
in the caecum, ascending colon, rectum, sigmoid and appendix. 













Secondary Sites of Infection 


Amoebic abscesses occur in a large proportion (50 per cent) of patients who 
die of amoebic dysentery. The trophozoites may gain entrance to the blood 
stream through the ulcers in the intestinal wall and by this route may be 
carried to various parts of the body. They may then establish colonies 
wherever favourable conditions exist. In the liver they produce abscesses, 
localized most frequently in the right lobe, where they have produced over a 
gallon of pus. From this location they may rupture into the lung, although 
independent abscesses may occur also in the lung, brain and spleen. 
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Certain investigators believe that Entamoeba histolytica is responsible for 
various pathological conditions of obscure etiology. For example, Kofoid and 
Sweezy (1922) believe that they have found the amoebae in the bone lesions of 
Ely’s non-bacterial or second type of arthritis, and Kofoid, Boyers and Sweezy 
(1922) also believe that they have demonstrated the amoebae in Hodgkin's 
disease, located in the lymphatic glands. 


Host-Parasite Adjustment 

“There are three principal points of view with regard to the character of the host-parasite 
relations during the carrier period: 

“(1) The amoebae may live as harmless commensals in the lumen of the intestine, 
although this does not seem probable. 

(2) The amoebae may attack the tissues of the intestinal wall, but not severely. 


(3) The amoebae may, by their invasion of the tissues, bring about what is known as 
chronic amoebiasis.’” 


Immunology 


An age immunity to infection by Entamoeba histolytica seems to exist 
both in man and lower animals. Young kittens, for example, are more sus- 
ceptible and suffer a more acute attack than older animals. Some races 
appear to be more resistant to infection than others; for instance, the Chinese 
show an infection rate of 6 per cent, while the Tamils show 19 per cent. 

Hegner* believes that changes may take place in the aggressivity of the 


parasite as well as in the resistance of the host, but apparently whether a 
host becomes a carrier or suffers an acute attack depends on the physiological 
condition of the host and not on the virulence of the amoebae. 

During the evolution of the parasitic state it would appear that certain 
parasites have become accustomed to certain hosts, and as such their acquired 
natural incidence has become restricted to fixed species. This status, which 
is referred to as the host-parasite specificity, in so far as the Entamoeba 
histolytica is concerned is best referred to by quoting Hegner + 


‘‘Endamoeba histolytica is a natural parasite of man. Spontaneous infections with this 
species have been reported in cats, dogs and monkeys but these were probably brought about 
by the ingestion of cysts passed by man. Experimental infections have been obtained in 
monkeys, cats, dogs, rats, mice, guinea-pigs and rabbits. Monkeys seem to be infected in 
nature with an amoeba resembling Endamoeba histolytica, but it is not yet known whether 
it is the same or a different species. Kittens may be infected very easily in the laboratory; 
older cats and dogs are more difficult to infect. Both these animals and monkeys have been 
found to suffer from amoebic liver abscess. Kessel (1923) was the first to successfully infect 
rats and mice. Baetjer and Sellards (1914) and Chatton (1917, 1918) are the only ones to 
report successful infections in guinea-pigs. Rabbits have been infected by Huber (1909) and 
Thomson (1926). Monkeys, rats and mice that are infected may pass cysts, but kittens 
undergo an acute infection without the passage of cysts and thus far no cysts have been 
observed in guinea-pigs and rabbits.” 


Laboratory Procedure 


The presence of Entamoeba histolytica in stools (either as the trophozoite 
or cyst) is the most reliable diagnostic criterion in infections with this parasite. 
During attacks of dysentery, Entamoeba histolytica occurs in the form of 
trophozoites, although cysts may also be found. The precystic and cystic 
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forms are usually found only in semi-formed or formed stools. The motile 
stages of the intestinal protozoa generally die a few hours after they are passed 
from the body; hence it is advisable that faecal samples should be examined 
in as fresh a state as possible. 

The laboratory procedure suggested is as follows: 

(a) A direct microscopic examination of a warm, watery liquid preparation 
(0.7 per cent saline solution). 

(b) A direct microscopic examination of an iodine-stained preparation 
(5 per cent aqueous solution of potassium iodide, saturated with iodine). 

(c) Examination of a fixed smear, stained with iron hematoxylin, for 
differentiation of doubtful encysted forms, and at the same time for a per- 
manent record of the observations. 

(d) A culture on a suitable medium. 


CONTROL OF AMOEBIC DYSENTERY 





Amoebic dysentery is a preventable disease just as are such diseases as 
typhoid fever and bacillary dysentery. The cyst-bearing bowel discharges of 
infected persons are the only known source of intestinal amebiasis, such 
carriers having been calculated to pass as many as 300,000,000 cysts in a 
single day (Kofoid, 1923). As previously noted, the most frequent modes 
of transmission may be as follows: the human carrier as a food handler, water 
polluted with infected faeces, uncooked vegetables similarly contaminated, 
flies infected through feeding on or by contact with human faeces and the 
transference of this infection to food. 

Destruction of cysts after they have been passed is undoubtedly the first 
step in preventing the spread of amebiasis. Stools should therefore be 
treated with a disinfectant (Cresol, 5 per cent), especially if they may be 
exposed to flies. 


Control of Acute Cases 


To be on the safe side, it is recommended to disinfect the excreta of the 
patient, as well as all linen and other soiled articles. 








Control of Chronic Cases 


The patient should sterilize his stools. He should also wash his hands 
carefully after each visit to the toilet. 





Control of Latent Cases (Carriers) 


In any discussion of the problem of carriers the findings of Dr. G. W. 
McCoy, Director of the National Institute of Health, Washington, who with 
his associates of the United States Public Health Service conducted investiga- 
tions into the Chicago outbreak and subsequently continued studies of car- 
riers, are worthy of special consideration. The ideal, no doubt, would be the 
detection of all carriers, their education in personal hygiene, and their treat- 
ment with amoebicides until complete eradication of the parasite from their 
intestinal tract. Unfortunately such a control cannot actually be realized. 
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‘Under special circumstances, however, if epidemiologic investigations point to an 
individual or a group of individuals as a source of infection of amoebic dysentery, obviously 
means should be taken to identify the carrier, or carriers, through stool examinations. Ap- 
propriate steps may then be taken to segregate temporarily and treat the infected persons. 

“The adoption of standard requirements as to hand washing and toilet facilities and the 
enforcement of their use would definitely minimize any possibility of transmission through 
food handled by carriers. 

‘As the treatment by means of several drugs is relatively safe and quite effective, the 


situation requires that the hazard of latent infection be explained to the carrier and that he 
be advised to submit to treatment.’® 


There is very little danger of spread in communities which are furnished 
with a sewer system and modern toilets of the flush type, since by these means 
the disposal of the faeces is well taken care of. The danger becomes much 
greater wherever surface privies are in use: the stools then are often exposed 
to flies and special precautions must be taken. Dr. McCoy states: 


“When a contaminated water supply is found to be the agent of spread of infection, 
means of prevention may readily be applied. Boiling, of course, is effective and is frequently 
used as a temporary expedient, but as a permanent measure the source of infection should be 
eliminated. In large cities, there should be no physical connection between water supply 
systems that are safe for domestic use and those that are unsafe for domestic use. 

“Since the recognized purification methods, including coagulation, sedimentation and 
filtration, remove a very large proportion of the bacteria in a water supply, it is for the present 
assumed that they would remove also at least a corresponding proportion of amebic cysts. 

“The recent experiences from the Chicago epidemic also indicate that it is not too early 
to point to the goal of requiring that all rooms used for culinary work and for the storage of 
ready-to-eat food be properly constructed and located above the ground level, which would 
obviate the possibility of sewage flooding such rooms.” 


To prevent contagion by vegetables and fruits, these should not be eaten 
until they have been immersed in boiling water or in water at least at 80° C. 
(176° F.) for ten seconds. To prevent transfer by flies, the use of insecticides, 


screens and other methods of fly control should be energetically followed and 
food should be carefully protected. 


Summarizing the measures which health officers may take with advantage 


in the present state of our knowledge, Dr. McCoy offers the following sug- 
gestions :’ 


“Call the attention of physicians to the importance of recognizing and reporting cases of 
dysentery. 

‘Require the reporting of all cases of dysentery, distinguishing betweer the amoebic and 
the bacillary types and those of undetermined nature. 

‘Provide facilities for the aid of physicians in making diagnoses. 

‘“‘[naugurate educational measures among all food handlers to the end that members 
of this group may become cognizant of the necessity for personal cleanliness, particularly in 
respect to the washing of the hands after defecation. 

‘Require laboratory examinations of feces of food handlers in investigations to determine 
the source of infection, in order that the significance of this possible source of infection may 
be ascertained. 

“Require the elimination of all possible contamination of drinking water supplies by 


cross-connections and similar sources. This applies especially to hotels and public eating 
places.” 
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AMOEBIC DYSENTERY IN MONTREAL 


From July 11, 1933, to October 25, 1934, thirty-four cases of amoebic 
dysentery were reported to the Montreal Health Department. Of these, 
only five suffered with acute dysentery and the twenty-nine others were 
carriers. Thirty of these cases were reported from the Royal Victoria Hos- 
pital, where the microscopical examinations were made by Dr. Annie Porter, 
D.Sc. (Lond.), lately head of the Department of Parasitology, South African 
Institute for Medical Research, Johannesburg. 

Since April 1, 1934, microscopical examinations have also been made in the 
laboratory of the City Health Department. Thus far forty-seven stools 
(from thirty-four patients) have been examined. Six persons showed evidence 
of infection with Entamoeba histolytica—one suffering an acute attack 
(new case), one in the carrier state (new case), and four were carriers pre- 
viously examined by Dr. Porter. Giardia lamblia was found in the stools 
of two patients, Trichomonas hominis in two, tubercle bacilli in two, and 
B. paratyphosus 8 in one. Entamoeba coli was found in six persons and 
Endolimax nana in four. Seventeen persons examined only once were 
given a negative report. 

The organization for the control of amoebic dysentery in our city is based 
on the measures outlined above and was published in detail in the Montreal 
Health Bulletin, January-February, 1934. A circular outlining this or- 
ganization was prepared and distributed to the hospitals and physicians, 
as well as two circulars for popular distribution, one entitled ‘‘Advice to 
Germ Carriers’, the other “Advice to Prevent Contagion from a Patient 
treated at Home’’. Placards were also distributed and placed in the toilet 
rooms of all establishments in which food is handled, recommending that 
food handlers wash their hands carefully after each visit to the toilet. 

The principal items in respect of this problem with which our organization 
is concerned are as follows: 


1. A register for cases reported. 

2. Facilities for the assistance of physicians in making a diagnosis. 

3. Microscopic examinations of stools for the “follow-up” of confirmed 
cases. 

4. Microscopic examinations of stools of food handlers having a suspicious 
history of intestinal disturbance, and the exclusion of carriers from 
such groups. 
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Symposium on Common Poisonings’ 


I—Poisonings Common in General Practice 


V. F. STOCK, B.A., M.D. 


Toronto, Ontario 


OR the purpose of this paper we may define a poison as any chemical sub- 
stance which has a harmful effect on the tissues or interferes seriously 
with the body functions. Although poisoning is relatively infrequent, its 

possibility must always be considered, whether in a case of sudden death, un- 
consciousness, coma, collapse, severe or violent illness, or very obscure and 
chronic illness. 

Poisoning by drugs and other chemicals is produced by: 

1. Their introduction in normal persons in abnormally large amounts. 

2. The repeated introduction of those which have a cumulative effect. 

3. Their introduction in normal dosage in those who have an idiosyncrasy 

to the particular drug used. 

They may enter the body tissue through the digestive tract, through the 
respiratory tract as gases or dust, through the skin by absorption or through in- 
jection. 

Their toxic action may affect any system of the body: (1) the nervous 
system, producing unconsciousness, coma, ataxia, neuritis, nerve palsies and 
even blindness; (2) the digestive system, producing nausea, vomiting, colic, 
severe constipation, marked jaundice and liver atrophy; (3) the circulatory 
system, showing dizziness, fainting and haemorrhages; (4) the urinary system, 
giving marked albuminuria and nephritis; (5) the blood-forming organs, pro- 
ducing anaemia, mild and severe, and even destroying all the blood cells; and 
(6) the ‘cutaneous system, producing lesions from mild rashes to severe 
ulcerations and necrosis. 

With the advent of synthetic chemistry the number and variety of drugs 
have increased greatly and their toxic actions are now being recognized. The 
use of chemicals in industrial processes has increased rapidly and, as a result, 
instances of industrial poisonings are more frequent. 

Every medical history should include details of a patient’s occupation and 
inquiry should be made as to exposure to chemicals. It should include also close 
inquiry as to the administration of drugs either by the physician or by the 
patient himself. 


EMERGENCIES 


The physician should always be ready to treat the emergency case of 
poisoning. Almost any drug or chemical taken in sufficiently large amount may 
produce serious illness or death. Those commonly responsible are bichloride 
of mercury, lysol, iodine, luminal or similar sedative, carbon monoxide gas. 


*Presented before the Section of Preventive Medicine and Hygiene, Academy of 
Medicine, Toronto, November 29, 1934. 
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Any medical practitioner may be called on to face this situation and no medical 
emergency demands more prompt and efficient action. Unconsciousness from 
epilepsy, diabetic and uraemic coma, cardiac accident, hemiplegia, insulin hypo- 
glycemia, and other causes must be eliminated. Once the physician is satisfied 
that poison has been taken by mouth, its immediate removal from the stomach 
before it is absorbed in the blood stream is essential and the most efficient and 
safest means is by gastric lavage. I would like to emphasize this fact: every 
medical practitioner should always have at hand a stomach tube fitted with a 
glass connection, four feet of rubber tubing, and a funnel. A suitable tongue 
forceps and gag for use in cases of unconsciousness are invaluable. A prominent 
cardiac specialist who expects to be called to emergency heart conditions only, 
carries this equipment, knowing that these calls may turn out to be cases of 
acute poisoning. 

A few points in regard to gastric lavage in cases of poisoning should be 
emphasized : 

1. The tube should always be passed gently and carefully. 

2. Even if it is known that poison has been taken several hours previously, 
or that vomiting has occurred, it is well to pass the stomach tube. Tablets dis- 
solve slowly. In the case of narcotics the emptying time, normally three to four 
fours, is slowed perceptibly. 

3. Repeated syphoning is important, as tablets are often syphoned off 
with difficulty. 

4. Gastric lavage itself has a stimulating effect and affords an opportunity 
for the introduction of stimulants as coffee, brandy and other antidotes. 

5. The first material washed out should be saved for examination, par- 
ticularly if there is any possibility that it may be necessary to call a coroner. 

Colon lavage is also valuable in the acute cases since many poisons taken 
by mouth quickly pass into the small and the large intestine. At least three 
quarts of liquid should be used. In bichloride of mercury poisoning, sodium 
thiosulphate has proved valuable and should be used as gastric lavage in the 
strength of 2 per cent solution and as a colon irrigation. Intravenously, 714 
grains may be given once or twice daily. Ampoules for intravenous use are 
available. In lysol poisoning 7% per cent alcohol is used as a lavage, and in 
iodine poisoning, starch solution. 

Carbon monoxide poisoning in its mild form is often an unsuspected cause 
of poor health and may be produced by gas leaks, petrol exhaust fumes in closed 
cars, and escape of illuminating and anthracite coal gas. It produces such im- 
mediate symptoms as headache, giddiness, lassitude, throbbing of the blood 
vessels, and nausea. This gas is readily and quickly absorbed through the re- 
spiratory tract. In large doses, it causes collapse and coma, and death quickly 
ensues. In these cases the blood becomes cherry red in colour and the skin rosy 
red in hue. 

Artificial respiration by the Shaeffer method and carbon dioxide and oxygen 
are exceedingly valuable. The oxygen quickly replaces the carbon monoxide in 
the blood and the carbon dioxide stimulates respiration. 
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Rest is very essential. The patient should not be walked up and down. 
Warmth is very important. Gassed people often collapse when exposed to the 
cold air. Relapses occur and the patient should be carefully watched. Much 
valuable time is often lost waiting for an ambulance to rush the patient to the 
hospital and many lives would be saved if artificial respiration were commenced 
immediately and the patient kept warm. 
Carbon dioxide and oxygen, mentioned above, are also valuable in cases 


of acute poisoning by narcotics, such as luminal and opium, where the respiration 
is suppressed. 


PoIsoONING From Drucs GIVEN IN THERAPEUTIC DOSES 


Cases of poisoning from drugs given in therapeutic doses result for the 
following reasons: (1) the patient has an idiosyncrasy to the drug; (2) the 
drug has a cumulative effect, and (3) the drug has been administered over a 
long period of time. 


Bromides 


The acneform rash accompanying the use of bromides is well known. Fol- 
lowing a week’s administration in ordinary doses, one patient developed a severe 
form of dermatitis with marked eczematous weeping. Superficial areas sloughed 
off required dressings for weeks. The urine was loaded with albumin. Itching 
of the skin was almost unbearable. The patient spent approximately five weeks 
in bed at home and in hospital. 


lodides 


Iodides frequently give severe reactions. A patient was given an expectorant 
mixture containing five grains of potassium iodide per dose. After four doses 
she developed a severe subcutaneous oedema of the face and neck, with lesions 
on the limbs resembling erythema nodosum. The oedema of the head and 
neck became so severe that it was impossible for the patient to swallow and I 
feared that oedema of the glottis might produce strangulation. Here also, the 
urine was heavily laden with albumin and casts. After the drug was discon- 
tinued, the condition cleared up without any untoward result. 

A severe exfoliating dermatitis may also develop as a result of iodine 
poisoning. One case occurred ten days following a gynaecological operation. 
The patient was frightened that “blood poisoning” had developed. In this case 
the vagina had been swabbed with iodine and iodoform gauze packing used. 
Albuminuria was again a prominent feature. This form of poisoning has fol- 
lowed lipiodal injection into the bronchi. 


Arsenic 


Nearly every general practitioner treats cases of syphilis. This as a rule 
involves the use of intravenous arsenic, the compound usually employed being 
an arseno-benzol compound. Everyone who undertakes this treatment should 
be fully aware of the serious cases of poisoning which may result from its use 
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and, in order to avoid them, should be able to recognize the early signs and 
symptoms of poisoning. A thorough physical examination is the first require- 
ment. A urinalysis is essential. History of jaundice or gastro-intestinal up- 
set indicating liver damage is a contra-indication. Mild signs indicating danger 
signals are: slight digestive disturbances, lack of appetite, loss of weight, general 
malaise, itching of the skin, and mild skin rashes and petechial rashes. Treat- 
ment should be discontinued at once and sodium thiosulphate administered in- 
travenously. Once jaundice has set in, the condition has advanced too far for 
any preventive treatment. Serious reactions which may follow the first in- 
jection are nausea, vomiting and collapse. Later one may see a severe acute 
exfoliating dermatitis even to desquamation of the superficial layers of the 
cornea, followed by blindness. 

Delayed arsenic poisoning characterized by jaundice and liver atrophy 
occurs usually some six to eight weeks after a course of treatment has been 
completed. These cases were first described in Canada by Strathy, Smith, and 
Hanna, and on reviewing their records one is impressed by the fact that these 
cases could have been avoided if attention had been paid to the early symptoms 
and signs mentioned above, such as mild rashes and slight nausea. Rare lesions 
which may develop are polyneuritis, optic neuritis and aplastic anaemia. 


Mercury 


Chronic mercury poisoning is seen much less frequently since it has been 
less popular in the treatment of syphilis. Loosening of the teeth, erosion of the 
enamel, salivation, swelling and ulceration of the gums, nervous tremor, par- 
ticularly of the muscles of the face, and nephritis, are common symptoms. The 
treatment of mercury poison is the use of sodium thiosulphate. 


The Barbituric Acid Compounds 


A patient of mine suffering from nervousness following the use of alcohol 
was given some % grain luminal tablets. Her supply becoming exhausted, she 
telephoned the druggist and was sent 1% grain tablets. In 36 hours she had 
taken approximately 27 grains. For several days she was absolutely comatose. 

This case serves to illustrate several points in regard to this group of 
sedatives : 

1. They may be extremely toxic. 

2. They are found in the medicine cabinet of many households. 

3. They may be obtained very readily from the druggist without pre- 

scription. 

4. If taken on an empty stomach and with alcohol, their effects are ac- 

celerated. . 

A procession of these drugs has been introduced by the manufacturers. 
Among the better known are the following: veronal, luminal, nembutal, medinal, 
dial, amytal, allonal, which is a combination of barbituric acid and amido- 
pyrine. These drugs are very popular as sedatives as they are readily obtained 
and in convenient tablet form and are certain and quick in their action. Many 
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people take them over a period of many months. Nervous and depressed 
patients should always be questioned as to whether, how long, and in what 
quantities they have taken sedatives. Toxic signs are chiefly related to the 
nervous system and consist in the milder forms of mental depression, dizziness, 
ataxic gait, diplopia and many other symptoms of organic nervous disease. The 
great danger in the use of drugs is predisposition to suicide. They should not 
be dispensed except on a physician’s prescription. 

Pyramidon is another drug extensively advertised by drug manufacturers. 
This drug is frequently administered for the relief of pain either alone or in 
combination with the barbiturates as allonal, veramon, cibalgene, etc. It is a 
powerful and dangerous drug and should not be given over an extended period. 
One of the chief uses is for the relief of pain during the menstrual period and 
it is sold over the counter for this particular use as Midol and Dysco tablets. 
Early symptoms are dizziness, a chill, or a mild rash and a decrease of the 
white blood cells which may become so severe as to produce a condition of 
agranulocytosis. 


This latter condition is also found in poisoning by arseno-benzol com- 
pounds and in staphylococcus septicaemia. In drug poisoning the toxic action 
is thought to be due to the double benzol ring. In these cases the white blood 
count falls as low as 500, and the polymorphonuclears may be reduced to 5 per 
cent of the total white count. A white count below 5000 should always be 
looked on with suspicion. Other signs are mental depression, great weakness, 


purpuric spots, mucous haemorrhages and a characteristic gangrenous stomatitis. 

It might be well to suggest here that for the relief of pain we still ‘rely 
upon such simple analgesics as aspirin and codeine in preference to drugs of 
such toxic possibilities. 


Dinitrophenol 


Recently there was delivered before the Academy a paper on the use of 
this drug in the reduction of weight. This is another powerful drug which in 
the United States is being sold to the general public without prescription in 
alarming quantities. Its therapeutic action is based upon the power of the drug 
to increase the basal metabolic rate. There is an accompanying fall in blood 
pressure and increase in pulse rate. Toxic signs are fever, skin rashes and sore 
throat. One of the most treacherous properties is that it seems to produce a 
relative euphoria in sub-toxic doses. There is no known antidote and no means 
of arresting the process of poisoning once it begins. Several deaths have been 
reported from its use. I believe it should be dispensed only by physicians em- 
ploying it. In this manner proper observation and control of these patients are 
possible. 

Cincophen, which is sold under the trade name of Atophan, has been em- 
ployed in various painful conditions as arthritis, sciatica and gout. Jaundice 
resulting from marked liver atrophy has followed its administration. It should 
not be given for more than twelve consecutive doses, with a resting period of a 
week between doses. 
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Phenolphthalein has become a very common ingredient of many laxative 
preparations. Mild and severe skin reactions may occur in patients who have 


an idiosyncrasy to this drug. Severe forms of colitis have also followed its 
habitual use. 


INDUSTRIAL POISONING 


Cases of industrial poisoning are seen much less frequently since the 
government has organized an efficient department of industrial medicine. Lead 
poisoning and benzol poisoning are the forms most frequently seen. Lead 
poisoning occurs usually as a result of inhalation of lead in dust form. The 
characteristic signs of lower abdominal colic, rheumatic pains, partial paralysis 
as wrist drop, blue line on gums, anaemia and stippling of the red blood cells 
are well known. 

Benzol poisoning produces symptoms varying from the mild manifestations 
of headache, dizziness and weakness to a severe aplastic anaemia. A red blood 
count below 4 million with a white blood count below 5000 is suggestive, when 
combined with symptoms of weakness. 

All cases of industrial poisoning in Ontario should be referred to the Pro- 
vincial Department of Health, Division of Industrial Hygiene. 





POISONING FROM DyEsS AND COSMETICS 





These are due usually to an idiosyncracy. It is estimated that 4 per cent 
of the general public are susceptible to these chemicals. There are two groups 
of dye dermatoses: the industrial group seen in dye making, dyeing and the 
accessory trades; and those resulting from the use of dyed garments, hats and 
furs, and hair dyes. The skin reaction may vary from a mild papular rash to an 
extensive urticarial eruption usually on the face and neck and upper part of 
the body. Various cosmetics, face powders, eyebrow pencils, etc., produce 
similar conditions. 

Recently a test called the patch test has been employed to determine 
whether a patient is sensitive to a certain preparation. A piece of lint one inch 
square is saturated with the substance suspected and applied to the arm for 24 
hours. A control patch is applied to the other arm. If a reaction occurs, the 
test is positive. 

In conclusion, I should like to emphasize the following points: 

1. In taking a medical history a physician should always inquire as to 
the patient’s occupation and eliminate the possibility of exposure to 
toxic chemicals He should also inquire whether drugs are being 
administered. 

Every physician should be prepared to meet the emergency case of 

acute poisoning and should always have a stomach tube at hand. 

3. The medical profession should be more thoroughly conversant with 
the names of toxic drugs and with their toxic effects. They should 
also have supplied to them by the Department of Health a list of in- 

dustrial poisons. 


tN 
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There should be some restriction placed on the sale of sedatives. 
Dangerous drugs like dinitrophenol should be dispensed by the 
physician only. Patients should be kept under close observation and 
frequent urinalysis and blood counts done. 

In chronic types of anaemia and in cases of leucopenia, drug and in- 
dustrial poisoning should be suspected. 

Every general practitioner should be able to do and be equipped to do 
simple blood work including white and red blood counts, haemoglobin 
estimation and blood smears. 


All cases of drug poisoning should be reported with full details to the 
Minister of Health. 


1l—Common Industrial Poisons 


A. R. RIDDELL, B.A., M.B., D.P.H. 


Clinician, Division of Industrial Hygiene, Ontario Department of Health 


OISONINGS which occur in individuals, the result of contact with toxic 
materials used in the course of their work, are termed occupational. It is 
apparent that the injury resulting from intoxication by any given sub- 

stance should always be the same, all things being equal, whatever the source. 
Nevertheless, industrial poisonings often present characteristics which differ 
from those arising outside of industry. These special characteristics will be 
found to depend largely on the manner in which the poison is acquired. 
Poisoning from certain substances never occurs apart from industrial exposure. 

It may be profitable to recall some of the circumstances associated with 
industrial exposures which influence the effects of toxic substances to modify 
their manifestations so that they differ from those usually associated with their 
action. 

Poisoning of non-industrial origin is usually acute. It results, in the 
majority of instances, from a single, relatively large dose of poison. Industrial 
poisonings are generally chronic, having developed gradually through constant 
contact and repeated small doses. It is true that acute poisonings, the result of 
exposure at work, sometimes occur. They are, however, not the rule and, with 
the exception of that due to carbon monoxide inhalation, almost invariably 
follow accidents such as the failure of apparatus or are due to gross carelessness. 

The actions of poisons in the body may be influenced by the avenue of their 
entrance. Poisons may enter the body in one of four ways: by being swallowed, 
injected, inhaled, or by absorption through the skin. Most non-industrial 
poisonings are the result of ingestion or injection. Industrial poisonings almost 
exclusively follow inhalation or skin absorption. 

In absence of exact knowledge the possibilities of the occupational origin 
of poisonings by any substance can often be surmised with considerable ac- 
curacy if the avenues of entry common to industrial poisonings are kept in 
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mind. It will also be evident that materials are apt to be dangerous, from an 
industrial standpoint, which, as they are employed or worked, tend to con- 
taminate the atmosphere about work places by dust or fumes, and that solutions 
which may be splashed or spilled on the skin are potential sources of danger. 

It has been stated elsewhere that positive diagnosis in poisoning cases can- 
not be made without a history of exposure to the offending substance having 
been established. This is generally true. Nevertheless, as this history is sometimes 
not immediately forthcoming, diagnosis may often be helped by keeping in 
mind the factors which influence the action of poisons in the body together 
with the resulting manifestations. 

The diverse signs which follow the action of various poisons in the body 
depend on the fact that different toxic substances possess special affinities, or 
degrees of affinity, for the different body structures and tend to damage these in 
particular. Certain of the signs which result from this specialized action, al- 
though perhaps not diagnostic by themselves, are so very suggestive that they 
point to specific poisons. 

Frequently manifestations, not at all characteristic of any special poison, 
make their appearance in situations on the body which should always suggest 
the possibilities of occupational origin. 

As the number of substances which may give rise to industrial poisonings 
is very great, only a few of the commoner will be referred to in order to em- 
phasize the points already mentioned. 

The appearance of manifestations on selective sites is best illustrated by 
industrial poisons which affect the skin. These constitute the largest class of 
occupational poisons. Manifestations usually follow direct contact with irri- 
tating substances—liquids, dust or fumes. Sometimes they result from poisons 
actually absorbed. 

There is nothing characteristic about the appearance of occupational 
rashes. They may be morbilliform, erythematous, papular, vesicular or ecze- 
matous. They are, however, found primarily on the hands and face when oc- 
casioned by contact with liquids. When due to dust or fumes they also appear 
at points rubbed or pressed on by clothing, such as neck and belt line; where 
perspiration is most intense, as in the arm pits and groin; and where approxi- 
mating skin surfaces meet, as on the sides of the scrotum. 

Occupational skin conditions are sometimes disabling. They are, however, 
not commonly so in themselves but as they are usually very irritating they often 
give rise to disability in the form of nervous troubles, contributed to by loss 
of sleep. They are notoriously hard to cure and prone to recur. In addition, 
certain individuals become sensitized to some of the substances which occasion 
them so that reactions of the allergic type are not uncommon. 


Chromium 


Aside from those which result from bacterial infection, chrome rash or 
chrome poisoning is perhaps the most common occupational skin condition at 
present. It results from contact with chromic acid or chromium compounds, 
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especially the bichromates of ammonium, sodium and potassium. These are 
extensively employed in many processes, including electroplating, dyeing, tan- 
ning, photo-engraving and certain types of lithographing. In addition to general 
rashes, chrome occasions characteristic skin lesions such as deep, penetrating, 


punched out ulcers which appear on the hands and scrotum, and ulceration of 
the nasal septum that frequently goes on to perforation. 


Silica 

Silica is associated with more industrial illness and death than any other 
toxic agent. It is met with in many dusty operations. A few of these are sand 
blasting, grinding, moulding and the cutting of certain types of stone. Silica 
enters the body in the form of fine dust which is inhaled. Although it ap- 
parently exerts a poisonous influence on many organs in the body, it damages 
chiefly the lungs.’ Its presence in the lungs results in silicosis, a widespread 
fibrosis, and interferes with the organs’ resistance to bacterial infections, par- 
ticularly to infection by the Bacillus tuberculosis. 

Lung damage by this agent gives rise to distinctive X-ray signs. When 
extensive nodular or massive bilateral shadows are seen in the lung field of an 
individual’s chest skiagraph, silica as the underlying cause of their production 
should be excluded before other conditions are diagnosed. 


Lead 


In point of numbers affected, lead poisoning as an industrial disease ranks 
second in importance to silicosis. Lead and lead compounds are widely employed 
in industry. The place this substance fills in paint production is well known. 
It is not so generally appreciated that it enters into the composition of many 
glazes and enamels used in coating tiles and in the manufacture of imitation 
porcelain and enamelware. 

In the body, lead injuriously affects many structures, especially those con- 
nected with the endocrine, digestive and nervous systems. It has a special 
affinity for bone marrow and nerve tissue, where it tends to remain stored for 
long periods of time. Effects, probably secondary in character, are often re- 
lated to the circulatory organs and kidneys’. 

Industrial lead poisoning is generally chronic. It results from the inhalation 
of lead as dust or fumes. Occasionally acute lead poisoning follows absorption 
through the skin of organic lead compounds, the best known of which is tetra- 
ethyl lead. It is not surprising that the symptoms of poisoning are varied, con- 
sidering the number of structures which may be affected. Poisoning, whether 
acute or chronic, may be serious or slight. 

The commonest early manifestation, not generally denoting serious 
poisoning, is colic associated most often with constipation, rarely with diarrhoea 
and very rarely with no apparent disturbance of bowel function. Lead colic 
tends to be relieved by pressure on the abdomen, which is not distended and 
presents no regional rigidities. Following actual colic, pain or discomfort ac- 
companied by tenderness is generally present, and is usually demonstrable in the 
epigastrium and lower left quadrant of the abdomen. 
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The more severe manifestations consist primarily of weakness or paralysis 
of certain muscle groups in the extremities. The muscles most used are par- 
ticularly affected. Neuralgic pain and arthralgias are also very common. Oc- 
casionally very severe cases occur in which nervous damage predominates, 
These include the encephalopathies. 

Later manifestations such as paralysis of the progressive type, optic 
neuritis and mental deterioration are not uncommon. Unless these develop in 
patients under treatment their association with lead poisoning is apt to be over- 
looked. 

The secondary effects, which are not universally conceded as actually due 
to the action of lead, include arteriosclerosis and kidney damage. 

Lead through its action on blood formation gives rise to characteristic 
appearances in the stained blood film. These consist of changes in morphology, 
particularly of the red cells, the size, shape and color reaction of which is altered. 
In addition stippling of the red cells is found. 

Opinions differ as to the value of stippling in the diagnosis of lead 
poisoning. It certainly can be demonstrated in other conditions—notably in 
malaria, pernicious anaemia and analine poisoning. In none of these, however, 
is it so intense or so commonly present. With proper staining technique its 


demonstration in lead contacts is so constant that, when present, it should always 
suggest lead. 


Arsenic 


Although arsenic is a substance of considerable medico-legal importance, 
its presence seldom constitutes a grave industrial problem except to the em- 
ployment office. Its manifestations in industry are generally confined to the 
production of skin lesions and inflammation of the conjunctivae and mucous 
membranes of the mouth, nose and throat. 

The skin lesions consist of pigmentation and ulcerations. The latter make 
their appearance where direct contact occurs. They are common about the nails 
of exposed workers. They are also found at the corners of the mouth and on 
the genital organs. In more profound poisoning keratoses of the palms of the 
hands and soles of the feet are frequently seen. Loss of the hair and nails 
sometimes occurs. 

The rashes assume various forms usually scarlatiniform or urticarial but 
sometimes papular, vesicular or even pustular. 

Pigmentation is the commonest manifestation. It is pronounced at fric- 
tional points and more extreme in dark-skinned individuals, who are, however, 
not so prone to the more troublesome skin lesions as are the fair-skinned. With 
the exception of pigmentation, arsenical skin lesions and inflammations of the 
conjunctivae are accompanied by extreme itching and burning. This is apt to 
result in a high labor turnover in arsenic trades. 

Inflammation of the mucous membranes of the throat and mouth is 
usually not serious, nor does it occasion discomfort. Its presence is only evi- 
denced by slight hoarseness and cough. A characteristic painless ulceration of 
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the nasal septum is common in arsenic workers. Like that due to contact with 
chromium, this goes on to perforation. 


I have mentioned the common indications of industrial arsenic poisoning. 
These follow contact with arsenical compounds, particularly the oxides, and are 
associated with skin contact and dust inhalation. More serious manifestations 
appear to follow ingestion. Ingestion never occurs normally in industrial ex- 
posure but it may follow some unlooked-for happening. In one serious out- 


break in an Ontario plant it was found that the water supply had been acci- 
dentally contaminated. 


In the body arsenic compounds are toxic to the digestive, circulatory and 
nervous systems and particularly injure the heart, liver and kidneys. 


Early effects are generally manifested by gastro-intestinal disturbances, 
such as diarrhoea and even vomiting. As exposure continues, these tend to 
disappear and are followed after varying periods of time by more serious 
symptoms related to circulatory and nerve damage. 


Nerve involvment is apt to be serious and includes damage to sensory and 


motor elements. Thus neuritis and motor paralysis frequently and optic neuritis 
occasionally occur. 


Nephritis is said to be less important in arsenic than in some other 
poisonings, notably that due to mercury*. In our experience it would seem to 
indicate serious poisoning. It recurs at intervals, if the periodic presence of 
albuminuria is a reliable guide, and often progresses to a fatal outcome. In 


arsenic poisoning it appears to vie with cardiac failure as the commonest im- 
mediate cause of death. 


In cases recently exposed, arsenic may be demonstrated in the urine; when 
exposure is more distant, in the hair. The pubic hair is better for this purpose 


than that from the head. Arsenic persists in hair for long periods after ex- 
posure. 


Industrially arsenic is encountered during its extraction from ores, in the 
making and in the use of insecticides, in the preparation of paints, in dyeing and 
in the smelting of metals. 


Benzol 


Benzol represents a class of volatile liquids which have come extensively 
into industrial use since the War. Of these, with the exception of tetrachlore- 
thans*, it is the most dangerous. 


It is a powerful solvent and frequently enters into the compositions of 
cements, particularly of those used for rubber or leather. It is present in most 


paint and varnish removers and degreasing mixtures. It is also employed as a 
motor fuel. 


Industrial use of this substance has resulted in so many deaths that in, 
many processes it has been superseded by something less toxic. However, it 














236 CANADIAN PuBLIC HEALTH JOURNAL 


often happens that as one industry abandons its use another hails it as a new 
discovery. Thus poisonings appear in epidemic form. 

Benzol enters the body exclusively by inhalation and in the body injures 
nerve tissue and the blood-forming organs, with which its characteristic mani- 
festations are associated. It affects all the elements of the blood, particularly 
the neutrophile polymorphonuclear leucocytes and platelets. Thus in poisoning 


anaemia is common and a leukopenia with an actual and relative drop in poly- 
morphonuclears the rule. 


Atypical cases are sometimes seen in which the red cells are much reduced 
and slight or no reduction can be demonstrated in the leucocytes. There may 
actually be a leucocytosis, the result of an infective process, in which the poly- 
morphonuclears predominate. The haemoglobin is reduced. The color index 
may be low or high. Occasionally it is not altered. 






























In the blood smear the morphology of the reds may show no change. Often, 
however, irregularities in size both below and above normal are found. Some- 
times stippling is present in the red cells. This differs somewhat from that 
generally found in lead poisoning. 


Bleeding from mucous surfaces is very common. This and menstrual dis- 
turbances in women may be the first indication of injury. Petecheal 
haemorrhages, which commonly appear in the folds of the skin and hard palate, 
are often discovered. Purpura haemorrhagica is a late manifestation. It indi- 
cates serious poisoning. 


Commonly poisoning discloses itself so gradually that it is recognized only 
after serious damage has been done or death has occurred. Serious cases that 
survive usually progress even after exposure has been discontinued. Disability, 
at least partial, is generally permanent. 


I have tried by reference to a few of the common industrial poisons to 
emphasize characteristics which distinguish them, and to direct attention to 
features more or less common to all, hoping that consideration of the problem 
in this way may assist in the recognition of industrial poisonings as they occur. 


In diagnosis history of exposures in cases of poisoning must always be 
given the position of prime importance. It must be remembered, however, as 
McCord points out, “Occupation should always suggest but never force a 
diagnosis”’.® 


REFERENCES 


1Collis, Edgar L., and Yule, G. Udny. The mortality experience of an occupational group 
exposed to silica dust, compared with that of the general population group exposed 
to dust not containing silica, J. Indust. Hyg., 15: 395, 1933. 

2Aub, Jos. C. Lead Poisoning in the Individual, Oxford System of Medicine, p. 596. 

3International Labour Office. Occupation in Health, Brochure No. 79, p. 5. 

4Hamilton, Alice. Industrial Toxicology, Harper, New York, 1934, p. 156. 

5McCord, Carey P. The Emergence of Occupational Diseases from their Dark Ages, 

Indust. Med., 2:4, 1933. 











SYMPOSIUM ON COMMON POISONINGS 


Iil—Poisonings Common in Children 


JOHN R. ROSS, M.D., ann ALAN BROWN, M.B., F.R.C.P.(C). 


The Hospital for Sick Children, Toronto 
and 
The Department of Paediatrics, University of Toronto 


ANY drugs and chemicals have caused poisoning in children but only 
M the more common ones as determined by a survey of all the cases of 
poisoning admitted to the Hospital for Sick Children, Toronto, since 

1919, will be discussed in this communication. 

As shown in Table I, a large proportion of these poisoning cases, both here 
and in the United States, occurs in children under five years of age. The 
poisonings resulting in fatalities and a few of the more common poisonings 
with no fatalities are shown in Table II. 


TABLE I 


POISONING IN CHILDREN 
In THE HospiTAt For SicK CHILDREN, 1919-1933 


Cases Deaths 
Under 5 years 18 
5-14 years 26 3 





IN THE UnitTED States, 1929 (ILLUMINATING GAS EXCEPTED) 
Decths 





Under 5 years 
5-9 years 





TABLE II 


HospPiTaL For SIcK CHILDREN, 1919 to 1933 
Group I—PoIsONINGS WITH FATALITIES 





Cases Deaths 

Strychnine 
Illuminating gas 
Morphine 
Oil of wintergreen 
Poison oak plant 
Chloral hydrate 
Lemon oil furniture polish 
Zinc stearate 

(Aspiration pneumonia) 
Turpentine 

(Aspiration pneumonia) 
Sloan’s Liniment 

(Aspiration pneumonia) 





Group II—OrTHEer CoMMON POISONINGS WITHOUT FATALITIES 





Atropine 10 cases Sodium hydroxide (Lye) .... 


Mercury cists’ Acetanilid 
Food Poisonings : Arsenic (Fly poison pads) 
Luminal . 7 Aniline dye (Shoe dye) .... 


STRYCHNINE 
Frequency 


Among the drug poisonings strychnine was responsible for the largest 
number of cases and the highest percentage of fatalities. It usually resulted 






















238 CANADIAN PuBLIC HEALTH JOURNAL 





from the child swallowing tablets containing aloin, belladonna, strychnine and 
cascara (A.B.S.&C.), frequently in large numbers, sometimes as many as 80 
or 90. The widespread use of these tablets in the homes and their chocolate 
coating are probably largely responsible for the frequency of this type of 
poisoning. Other tablets, such as A.B.&S., Hinkle’s Cascara and Blaud Pill 
Compound, also contain sufficient strychnine to cause poisoning with con- 
vulsions in a child. The number of strychnine poisonings, in this hospital and 
in New York State, in children under five years of age is compared with other 
poisonings in Table III. It is evident that strychnine was responsible for ap- 
proximately one-third to one-half of the fatal poisonings in the pre-school 
children represented by these two groups. 


TABLE III 


PoISONINGS IN CHILDREN UNDER 5 YEARS OF AGE 
In THE HospITAL For S1cK CHILDREN, 1919-1933 





Cases Deaths 
RIN (8 cc oie has 32 6 
CASS. te C.: Tablets) snc (28) (5) 
PEON IIMS oie hcp tnsteusciconentintneicten 103 12 
135 18 








In New York State, 1926-1932 






SHERMAN. ccccieccsensiattecs 
AML QUES -n.corenseesoreerne — 


In the strychnine poisoning cases there is usually very little difficulty in 
diagnosis. The mother gives the history of the child having found a bottle of 
A.B.S.&C. tablets, swallowing a number of them. In a few hours he becomes 
dizzy, his face is flushed, he walks stiffly and jerkily and finally is unable to 
stand. If the child is induced to vomit or the stomach is washed out before 
the onset of convulsions the prognosis is fairly good, but otherwise the outcome 
is usually, although not always, fatal. 

The treatment consists of gastric lavage with 1/1000 solution of potassium 
permanganate followed by 1 to 2 tablespoonfuls of medicinal charcoal C.F. in 
a glass of water. This should be given immediately. Morphine and ether may 
be used to control convulsions. If muscular hypertonicity persists, sodium 
phenobarbital may be given in a dose of not more than 4 grains for a three-year- 
old child, six grains for a five-year-old child and nine grains for a ten-year-old 
child, until convulsions are controlled.2 Intravenous sodium amytal may be 
used instead of sodium phenobarbital for controlling the convulsions. The child 
is isolated and kept absclutely quiet. 




















MISCELLANEOUS GROUP 





Cases of poisoning with illuminating gas are less frequent now than a few 
years ago, probably due to better gas fittings in the poorer communities. In 
the treatment of illuminating gas poisoning, oxygen with 5 per cent CO, to in- 
crease the depth of respiration, and external heat are used; an exsanguination 
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transfusion and artificial respiration may be necessary. Coramine is given as 
required. 

In morphine and opium poisoning the patient must be kept awake by con- 
stant attention and carbon dioxide-oxygen inhalation is given. Black coffee 
and caffeine or coramine are used to improve respiration. A purgative is also 
advisable. 

The oil of wintergreen poisonings, both fatal, were due to drinking liniment 
from a bottle in the absence of the parents. The treatment consists of gastric 
lavage with sodium bicarbonate solution, purgation, external heat and stimulants. 

In the last three poisons listed in Group I, Table II, the fatalities were the 
result of an aspiration pneumonia. Zinc stearate inhalation is particularly likely 
to result in pneumonia. 

Atropine poisoning in the second group, Table II, with no fatalities, is 
usually of a mild nature because the drug is seldom dispensed for children in 
solutions stronger than 1 part in 500 and the child does not obtain much of the 
drug even though an ounce or more is swallowed. In treating these cases a 
gastric lavage with 1/1000 potassium permanganate solution or sodium bicar- 
bonate solution may be given. This is followed by the administration of 
medicinal charcoal C.F. If excitation persists paraldehyde may be used. Caffeine 
may be necessary occasionally. 

The early symptoms of bichloride of mercury poisoning are abdominal pain, 
vomiting and purging with mucous and blood. There is also muscular 
trembling and incoordination with scanning and explosive speech. The late 
symptoms are due to kidney damage, with hematuria, albuminuria, and finally 
uraemia. As an antidote the following mixture is recommended (Geiger) : 
10 cc. of 10 per cent sodium hypophosphite solution in a glass of water to which 
5 cc. of hydrogen peroxide is added. Administer this mixture by mouth and 
also by lavage. Egg white in milk may be used similarly. Later treatment con- 
sists of frequent gastric lavage with sodium bicarbonate solution and the ad- 
ministration of sufficient sodium acetate by mouth to keep the urine alkaline. 
Rosenthal* has recently recommended the use of sodium formaldehyde sulph- 
oxylate in cases of mercury poisoning. Gastric lavage with a 5 per cent solution 
of the drug is followed by intravenous injection of 5 to 10 grams of the purified 
sulphoxylate in 200 cc. of normal saline. 

The food poisonings were caused in two cases by canned sardines and in 
the others by canned fruits which had spoiled after the tin was opened. These 
are in reality intestinal infections with pathogenic organisms. 

In poisonings with alkalies such as lye and washing soda, a stomach tube 
should not be passed because of the burning and necrosis of tissue. From 100 
to 200 cc. of 0.5 per cent hydrochloric acid is given immediately, and later 8 
ounces of olive oil. This may be followed by gelatin or flour in water. Stimu- 
lants are also administered. 

Aniline dye poisoning occurs very infrequently in children and although 
the marked cyanosis is a very disturbing symptom, the poisoning is seldom of 
a serious nature. Recently dyed shoes, worn by the child before they are 
thoroughly dry, may result in poisoning by absorption through the skin. If 
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the case is severe, 50 cc. of 1 per cent methylene blue may be given intra- 
venously.® In the usual case, however, external heat, caffeine and carbon dioxide- 
oxygen inhalation are sufficient. 

The other types of poisonings in this group are treated along routine lines. 

In prevention of these poisonings the chief drug to contend with is 
strychnine, and since the aloin, belladonna, strychnine and _ cascara 
(A.B.S.&C.) tablets are the principal source of this poison, it would seem 
advisable to control more adequately the sale of these tablets or eliminate 
strychnine from the formula. These measures would prevent the death of a 
large number of children, both in Canada and the United States, each year. As 
for the other drug poisonings, probably very little can be done toward, pre- 


vention except in the education of parents to keep these poisons out of the reach 
of small children. 


Leap PoIsONING 


The cases of lead poisoning are discussed as a separate group, as the 
clinical picture, the action of the poison in the body and the difficulties in diag- 
nosis make these cases entirely different from the drug and food poisonings. 

Twenty-three cases of lead poisoning were treated at the Hospital for Sick 
Children during the past two years. It would thus appear that lead, rather than 
strychnine or illuminating gas as was previously thought, is probably the most 
common single cause of poisoning in children. Of these 23 cases, 10 had 
cerebral symptoms on admission and 5 of these died. One case has resulted in 
a cerebral sclerosis with mental retardation. The remaining 13 were cases of 
latent lead poisoning. 

The symptoms of lead poisoning may for convenience be divided into early 
and late. It usually requires from 2 to 4 months or longer of nibbling paint 
before any acute symptoms arise. The duration of this early period, called by 
McKhann “latent lead poisoning’’®, depends not only on the amount of lead in- 
gested but to some extent on the amount of calcium and vitamin D in the diet. 
During this period the mother may notice a change in the child’s disposition. 
The child will become cross and very irritable, and if old enough there will be 
complaints of abdominal pain. Anorexia soon develops and this is usually as- 
sociated with constipation and occasional vomiting. A decrease in the child’s 
activity is often noted about this time, and either a loss or a delay in the ability 
to pronounce words, and form sentences, may be observed by the mother. 

The late symptoms are characterized by the onset of convulsions. These 
may occur either following a slight acidosis from diarrhoea or other causes, or 
simply when there is sufficient concentration of lead in the brain to produce 
cerebral oedema. The convulsions may be more or less continuous for a period 
of 12 to 36 hours or may occur at intervals over a period of weeks. From this 
it will be seen that the symptoms of lead poisoning in children are somewhat 
different from those found in the adult. Abdominal cramps, wrist drop and blue 
lines on the gums occur very rarely in children. 

Previous to 1923 cases of lead poisoning in children were considered to be 
of very rare occurrence. It was not until 1930 when Park et al.” of Baltimore 
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and Vogt® of Boston independently reported the fact that lead produced a 
characteristic band of density at the growing ends of all the long bones, which 
may be seen on X-ray, that these cases came to be more frequently recognized. 
More recently the introduction of micro methods for the determination of lead 
in the urine® and blood’® of children and the more careful staining of blood 
smears for stippled cells have greatly assisted in the diagnosis of these cases. 


Sources of Lead in Lead Poisoning in Children 


A child who has a natural tendency to pica may ingest sufficient lead from 
many different sources to cause symptoms. Metal or wooden cots which have 
been repainted at home are probably the most common source. New metal 
cots and cribs as purchased do not appear to be in any way dangerous because 
lead-free enamel is usually used in manufacture. Play pens, however, which 
are made of wood, may easily have the paint scraped off by the child’s teeth, 
and if lead is used in the paint, as is sometimes the case, they constitute a con- 
siderable source of danger. Kitchen chairs and tables, window sills and 
verandah railings are frequently repainted many times in the poorer districts, 
and the paint used in some cases contains 30 per cent or more of lead carbonate. 
This thick layer of soft paint is easily nibbled off. Crayons and painted toys 
may add to the lead intake to a minor extent. The lead from these sources 
has a cumulative effect in the body due to the fact that it is normally excreted 
very slowly. 


Age Distribution 


In nursing infants, lead poisoning has occurred following the use of lead- 
containing powders or lead lotions on the breasts, but these cases are now very 
rare. The poisoning occurs in the large majority of cases between one and two 
and a half years of age, or during the “teething period”. When the four central 
incisors have erupted the child may begin to nibble the paint from anything 
within reach, and this habit may persist or may terminate at any time. The 
cases occurring in older children may be due to pica, but more frequently to 
other modes of lead ingestion, such as those which occasionally occur in families 
of painters and decorators, where the child may play with tins of liquid paint 
and get a certain amount of it in its mouth. 


Treatment 


Cases which are recognized before the onset of convulsions are treated by 
the administration of fairly large doses of calcium, either in the form of lactate 
or phosphate, together with vitamin D to increase the absorption of the calcium. 
Children of this age group are usually on a high milk diet which will also supply 
large amounts of both phosphorus and calcium, and in the milder cases {the 
avoidance of an atidosis may be the only factor that is essential in treatment. 

Treatment of cases which have convulsions as the result of cerebral oedema 
is first directed toward decreasing the cerebral oedema by the subcutaneous 
injection of 20 to 30 cc. of magnesium sulphate in 8 per cent solution or 30 to 
50 cc. of 50 per cent glucose intravenously. Magnesium sulphate is also given 
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by mouth. When the convulsions have been controlled large doses of calcium 
are administered. Calcium gluconate is very readily absorbed and repeated 
intramuscular injections may be given. Calcium phosphate and vitamin D 
therapy is then begun and continued for two or three months after discharge 
from hospital. Iron is also given for the anaemia. 

We have not attempted gradually to delead any of the cases by the thera- 
peutic production of an acidosis, because there is considerable danger of causing 
a recurrence of cerebral symptoms when more lead is allowed to circulate in the 
blood. The risk of this procedure is probably greater than the advantage 
gained. Moreover, the lead is normally excreted over a period of months. This 


gradual elimination is the result of normal exchange of the inorganic salt content 
of bone. 


Mortality 


Previous figures on mortality are extremely high in children showing 
cerebral symptoms. Stewart*' reports 1 recovery out of 7 cases. Blackfan™? 
reports 1 recovery out of 4 cases; and Holt and Howland** report 1 recovery 
out of 8 cases. These cases died with so-called “lead encephalitis”. The later 
statistics of McKhann and Vogt'* show that one-quarter of their encephalitis 
cases died and one-quarter of the remainder had permanent sequelae, such as 
mental retardation, muscular weakness, cerebral atrophy, blindness, etc. 


The Prevention of Lead Poisoning 


Lead poisoning is a preventable disease in children and lead-containing 
paints are the chief source of the poison. In order to adequately prevent this 
condition, the elimination of these paints from the immediate environment of the 
child during the second and third years of life is essential. Lead-free paints 
are readily available, and throughout Ontario most of the manufacturers of 
children’s cots, play pens and toys are using these paints almost exclusively. 
For the past 3 years factory legislation requires all lead-containing paints sup- 
plied to these manufacturing plants to be so labelled. Thus the lead hazard 
from factory-painted articles of children’s furniture is probably very small. 
Definite information may, however, be obtained from the manufacturer con- 
cerning the lead content of paints used on furniture. The principal hazard 
occurs from repainted furniture in the poorer class homes, and we would sug- 
gest that if repainting is necessary consideration should be given to the fol- 
lowing points. Exterior house paints contain from 20 to 60 per cent of lead 
carbonate, all the higher grade paints containing at least 30 per cent. This type 
of paint should never be used for repainting woodwork or furniture in a home 
where there are children. In fact it would be advisable to use lead-free paint 
for all interior work, but unfortunately a number of companies sell and re- 
commend interior paints with a high lead content, and these- are not required 
to be labeled as to the presence of lead. Also, contractors frequently mix their 
own paints and use large amounts of lead carbonate as a base even for interior 
work. Interior enamels are lead-free with the exception of the green, yellow 
and orange colors, which usually contain lead chromates as pigments; and it 
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would be advisable therefore not to use these colors in repainting. The other 
enamels may be used on any of the child’s furniture. Lacquers and varnishes 
are lead-free except for the addition of about 3 per cent of lead containing 
dryer. The amount of lead per unit of painted surface has recently been 
estimated.*® On one square foot of surface painted with ordinary house paint 
of the lead-zinc oxide type there would be 5.8 grams of metallic lead, while on 
a similar area painted with yellow toy enamel (lead chromate) there would be 
1.86 grams Pb. A fatal case of lead poisoning in our series was found to have 
ingested not more than two-thirds of a gram of metallic lead. 

In view of the above considerations it would seem advisable to prohibit the 
use of lead containing paints for toys, children’s furniture, and for interior 
work. Such regulations have been in force in France since about 1915. 


SUMMARY 


The cases of poisoning admitted to the Hospital for Sick Children, Toronto, 
over a fifteen-year period are represented. Many drugs and chemical irritants 


are responsible for the poisoning. Fourteen per cent of the cases resulted 
fatally. 


Poisonings due to lead appear to be more common than any other single 
group. Preventive measures are suggested. 


Strychnine poisoning is the second largest group; it usually affects children 


of pre-school age. In the majority of cases it is due to the ingestion of large 
numbers of A.B.S.&C. tablets. 
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Estimation of Common Fresh Water 
Plankton” 


D. H. MATHESON, M.A.Sc. 


Chemist and Bacteriologist, Hamilton Filtration Plant, 
Hamilton, Ontario 


LANKTON is defined as all of the free floating microscopic organisms in 
water, with the exception of bacteria. The most important constituents 
in this climate are the unicellular plants; and of these, diatoms constitute 

the greater part. The importance of plankton in the operation of water purifi- 
cation plant varies in different localities, depending on the absolute amount 
present, and the amount relative to the amount of other suspended solids to be 
removed. In places such as Hamilton where the supply is relatively clear 
during the greater part of the time, plankton is of major importance; for 
during such time the plankton cells constitute almost the whole of the suspended 
solids to be removed. Because of the difficulties caused by the plankton in the 
operation of the purification process, the importance of routine laboratory 
estimation is evident. 

For the estimation of plankton, concentration of the sample is usually 
necessary. When the amount of plankton is high a direct microscopic exam- 
ination of 1 cc. of water is feasible. This is satisfactory if the organisms are 
numerous and sufficiently uniformly distributed throughout the sample. This 
is often not the case, however, for the diatom cells are frequently united into 
groups either as loose accidental aggregations or as biological colonies, and 
therefore the distribution of individual cells in the sample is very irregular. 
For example, 50 cells of Cyclotella, which occurs individually, can be estimated 
with a probable error of about 15 per cent, while 50 cells of Tabellaria, which 
may occur in 2 or 3 frustrules, would be subject to a considerable error of 
from 25 to 100 per cent. 

Concentration of the sample may be made by several means: by centri- 
fugalization, by the plankton net, Sedgewick-Rafter filter or other filtering 
means. The plankton net is not used commonly in routine examinations in 
waterworks laboratories. It is useful in open bodies of water, where a large 
volume of water is required to be filtered, but there is considerable uncertainty 
in the quantitative estimation due to the changing net factor. 

The Sedgewick-Rafter filter method is especially suitable for laboratory 
use. A 1 litre sample can be concentrated to 10 cc. and finally to 1 cc. if 
required, with satisfactory accuracy. The amount of plankton obtained in this 
way is very small, amounting to less than one milligram. The only way to 
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estimate the amount is by microscopic counting. This is a lengthy and laborious 
process for daily use, but it is the only one feasible with such a small amount 
of material. 

It is possible to concentrate samples by means of ordinary brass screens 
of 100 and 200 mesh. Raw water is pumped to the laboratory at the rate of 
600 litres per hour. This is allowed to flow through the two screens in series 
until 1,000 litres have been filtered. The catch is then washed off the screens 
with a small forceful jet of water, killed, allowed to settle in a 500 cc. cylinder 
and the supernatant fluid is decanted. Contrary to expectations, the first screen 
(100 mesh) catches the greater part of the plankton, although the openings are 
about twice as large as the ordinary diatom cell. The 200-mesh screen catches 
about one-quarter as much as the first. The method is not accurate, as a con- 
siderable amount of plankton is lost in the water passing the 200-mesh screen; 
but a large sample of plankton is obtained and can be estimated in other ways 
than by counting under the microscope. The estimation can be made by drying 
and weighing, or by sedimentation in a graduated cylinder. In 1934 the range 
found was from 25 mg. per cubic metre up to 1,100 mg. The method does not 
require special attention or the expenditure of any great amount of time, and 
therefore many more samples can be examined. Although by no means a precise 
estimation, the results are sufficiently concordant with plant operations. 

The distribution of plankton in a body of water is very irregular. Some 
organisms prefer warm water, some colder; some prefer the light at the surface 
and some prefer the darker depths. In general, the green plants occur in the 
upper strata where they can receive the sunlight, and associated with these are 
the animal forms that feed on green algae. At the bottom are the animal 
forms that feed on the dead plants and animals as they drift downward. The 
vertical distribution varies greatly in different cases. It is subject to many 
influencing factors such as season, temperature gradients, phototropism, depre- 
dations of enemies and especially circulation of the body of water. 

In an extended series of measurements made on Lake Nipissing in July, 
1932, in connection with the Fisheries Research Laboratory of University of 
Toronto, the vertical distribution of 23 organisms was studied. In almost 
every case the largest proportion of them was found in the upper levels, that is, 
in the first 5 metres. The blue-green algae, Anabaena and Oscillatoria, were 
almost all in the top two metres and probably mostly in the top half metre. 
These conclusions are not in accord with findings elsewhere, where the most 
of organisms were found to have a maximum at some point well below the 
surface. However, it can be safely stated that most of the plankton, and 
certainly most of forms of importance in water purification plants, will be 
found in the top 5 or 10 metres. 

This irregular vertical distribution is of considerable significance to water- 
works situated on large lakes exposed to wind actions. If we consider a vertical 
section through the lake in the summer, we find an upper layer of warm water 
extending to a depth of about 10 metres, then a thin layer where the tempera- 
ture changes rapidly with depth from say 70 degrees to 40 degrees, the thermo- 
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cline, and below this is water at about 40 degrees. When this stratification 
becomes established in the spring the layers remain well separated, the warm 
water floating on the cold layer like oil on water. Now the upper layer contains 
most of the plankton and the intake may be at a depth of approximately the 
same as the thermocline. When an onshore wind is blowing, warm water 
accumulates at the end of the lake and the cold dense water is forced out, and 
this will result in a large quantity of plankton being drawn into the intake. 
When the wind changes to off-shore the warm surface water is blown out, the 
thermocline rises, and cold plankton-free water is obtained. 


The rate at which these changes take place is remarkable. Figure I shows 
a plot of the temperature of the water at the intake for two periods during the 
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FIGURE I 


Temperature Variations of Water at Intake and Corresponding Plankton, 
July-August, 1934 


summer. Sudden rises and falls of considerable magnitude are common. The 
greatest change is a fall from 70 to 45 degrees which occurred on August 2nd 
during the course of a few hours. The plankton fluctuates at the same time. 
The plankton values are given in milligrams per cubic metre. An isolated 
plankton sample taken under these conditions is of little value unless it is 
interpreted along with the temperature changes which in reality indicate the 
movements of the thermally stratified water in the lake. 


A plotting of the quantity of plankton with various water temperatures 
during the period from February to August, 1934 (Fig. II), shows that the 
maximum quantity of plankton dévelops at about 50 degrees F. In the early 
months of the spring when the water is cold the plankton content is low; that is, 
less than 100 milligrams per cubic metre. As the temperature rises the plankton 





SAFEGUARDING MONTREAL’S Foop SUPPLY 247 


increases, reaching a maximum at 50 
degrees F. but decreasing with in- 
creasing temperatures to about 200 
milligrams per cubic metre at 70 
degrees F. 
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Two of the most important diffi- 
culties in water purification are caused 
by plankton: short filter runs due to 
clogging of the filters by plankton 
occur in the spring, when the plankton 
reaches its maximum, and may inter- 
fere seriously with the operation of 
the plant; and offensive tastes and 
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Safeguarding Montreal’s Food 


* 
Supply 
A. J. G. HOOD, D.V.Sc. 
Food Inspector, Department of Health, City of Montreal 


SUPERVISION OF THE MiLtk Supply 


URING the year 1881 the Montreal Medical Society discussed the ad- 
D visability of appointing a veterinarian as a milk inspector but it was not 

until 1889 that the first milk inspector was appointed. From that date 
until 1900 there is little reference to this subject, but at that time we find that 
two veterinarians were appointed and that the quality of milk sold improved 
very much as a result of their supervision. 

During the next ten years considerable progress was made, several more 
inspectors were appointed and regular inspection of dairies and producers was 
commenced, with three lay inspectors doing this work. 

In 1912, shortly after I was appointed Superintendent of the Food In- 
spection Division, I attended the convention of the American Public Health 
Association in Chicago. There I learned how milk and dairy inspection in other 
cities was being improved. On my return to Montreal, I tried to have most of 
these improvements adopted in our milk and dairy inspection division, but 
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owing to lack of funds we were obliged to be satisfied with the appointment of 
some additional inspectors. 

As the existing by-laws were entirely inadequate, a new by-law was drafted 
covering the production, pasteurization and sale of milk, cream, buttermilk, 
ice cream, etc. In January, 1914, our present Director, Dr. S. Boucher, was ap- 
pointed. He had our draft of the milk by-law revised and submitted it to the 
City Council for adoption. After a great deal of controversy, it was voted 
down. Ten years later, in 1924, Dr. Boucher again submitted this much-needed 
by-law and this time it was adopted. Since then we have succeeded in obtaining 
a very good inspection staff, which is divided into three groups. The first 
group supervises the production of milk and cream and consists of one super- 
visor, nine veterinarians, and one lay inspector. There are more than 4,500 
milk producers and 3,000 sweet cream producers within a radius of 100 miles 
of Montreal. The second group supervises the arrival, delivery and sale of 
milk, cream, ice cream and other dairy products, and comprises seven inspectors. 
The third group has control of pasteurizing plants and raw milk dealers and 
consists of a supervisor and seven inspectors. These inspectors take bacterio- 
logical samples of milk and cream sold each week, and check the recording them- 
mometer charts, washing solutions, sterilization of utensils, etc. They also 
keep a record of all employees, ensuring that new employees have been properly 
examined at the municipal laboratory to provide against the employment of any 
typhoid carrier. The inspectors are changed from one group of plants to an- 
other once a year. 

The country, city and plant inspection is supplemented by the laboratory, 
with Dr. A. Bolduc in charge, to whom we deliver from 150 to 175 bacterio- 
logical samples from all dairies each week. Milk samples are submitted to 
chemical and bacteriological analysis. 

A very important improvement in our milk supply is the tuberculin testing 
of all cows producing milk and cream for our city. In 1918 only 1.5 per cent 
were tuberculin tested. By 1925 the number of tested cattle was raised to 26 
per cent, and following the passage of the milk by-law in 1926 the percentage 
was increased from year to year, so that now (1934) 100 per cent are tested. 
We have noted that much less tuberculosis is being found now in hogs and 
poultry by our inspectors; and that the number of bone and glandular tuber- 
culosis cases is greatly decreased not only in our hospitals, but also throughout 
the counties where all tuberculous animals have been eliminated. In this way 
not only the consumers are protected against bovine tuberculosis but also the 
families of the milk producers in the country. 

Since this by-law was passed most of the raw milk dealers have adopted 
pasteurized milk, so that at present more than 95 per cent of all milk sold in 
Montreal is pasteurized. The remaining 5 per cent comes from farms that are 
inspected once a month and which rate over 80 points on our dairy score card. 
We have never been in favor of grading milk as A, B, and C, as we believe that 
we should have only first-class milk, whether it is sold by a small dairy or a 
large one. 
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Practically all our dairies are well equipped with up-to-date sanitary dairy 
equipment, and co-operate well with the Health Department in order to obtain 
the desired results. An intensive campaign has been carried on for several 
years for quicker cooling and cleaner milk, with very good results. We think 
that the improved quality of our milk supply has been a very important factor 
in lowering our infantile mortality, which has fallen from 208 deaths per 1,000 


in 1912 to 98.9 per 1,000 in 1932, and 96.8 per 1,000 in 1933. 


Meat INSPECTION 


In Montreal we are exceptionally fortunate in that a great part of our meat 
is slaughtered under Federal Government inspection in three large abattoirs. 
There are at present 39 government inspectors in Montreal under the able 
supervision of Dr. McLeish. All government inspected meats are stamped 
“Canada Approved”. 

We have one small private abattoir under municipal inspection. We have 
also four meat inspection stations, in charge of a veterinarian, where all dressed 
carcasses of lambs, hogs and calves slaughtered outside of Montreal are in- 
spected and stamped if approved. During 1933 we inspected and marked 
133,000 carcasses coming from about 200 dealers in the country whose abattoirs 
are inspected by one of our inspectors several times each year. Out of this 
large number of dressed carcasses coming from the country, 571 were con- 
demned in the same year on account of being diseased, spoiled, improperly 
slaughtered or being offered for sale without having been inspected and stamped. 

Our meat inspectors collect samples of sausages and chopped meat from 
different manufacturers and butchers ; these samples are examined in the labora- 
tory for preservatives or other adulteration. During the last 5 years we have 
submitted for examination 1,012 samples, and 202 of these showed the presence 
of preservatives in varying quantities. As the addition of any preservative or 
coloring matter to meat or meat products is forbidden by the federal law and 
also by our municipal by-law, we have instituted a number of court actions 
against those who persist in using preservatives after being warned not to do so. 

Our meat inspectors also supervise the arrival and sale of all the fish sold 
in Montreal. The quality of fish and methods of sale have improved consider- 
ably during the last few years, so that we are not obliged to condemn nearly so 
much fish as we did a few years ago. The cold storage warehouses, the public 
markets, poultry dealers, both wholesale and retail, and all grocers, chain stores 
and cooked meat establishments are covered by our meat inspectors who investi- 
gate all complaints made by citizens. 

To ensure that all the ice sold here is free from contamination, the ice 
fields have to be inspected and samples of water collected for analysis. 


RESTAURANTS AND OTHER Foop ESTABLISHMENTS 


All restaurants, hotels, dining rooms, bakeries, candy and biscuit factories, 
soft drink plants, essence and condiment establishments, pickle and jam fac- 
tories, fruit and vegetable dealers and all food establishments manufacturing or 
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processing foods within our city limits, and also some places in the adjoining 
municipalities doing business in Montreal, are under seven inspectors and one 
supervisor, who thus cover 8,850 places in all parts of the city. During 1933, 
50,683 inspections were made and 87,470 pounds of foodstuffs were con- 
demned and destroyed. In this section we have obtained most gratifying re- 
sults during the last three or four years as many of our large bakeries have 
either been rebuilt or remodelled, new sanitary kitchens have been constructed 
and admirably fitted with equipment of stainless steel or other non-corroding 
material. A great many kitchens have been moved from dark, badly ventilated 
basements or cellars to new locations where the employees can work in com- 
fort. Several restaurants have changed their old insanitary fountains for new 
ones and stopped making candy and ice cream in their cellars. Most of our 
soft drink manufacturers and brewers are now equipped with new bottle- 
washing machines. 


BrEAD WEIGHT 


Checking the weight of bread in bakeries, pastry shops and grocery stores 
was assumed by our division about ten years ago and is carried out by one 
supervisor and two inspectors. We found a great deal of short weight bread 
at first but now it is systematically followed up, the amount is much less. In 
1932, 5,474 loaves, and in 1933, 4,334 loaves were seized for being under weight. 
All this bread is given to charitable institutions in different parts of the city. 

LICENSING 

Each inspector is held responsible for the permits for licences in his dis- 
trict. This year we have issued permits for licences of various kinds amounting 
to over $125,000. 

The plans for all food establishments which are to be built or remodelled 
must be submitted to our division and approved by the supervisor of the section 
concerned and myself before the Building Department can issue a permit. In 
this way we hope to avoid many of the mistakes which were made in the past. 

Another of the divisions of the Health Department with which we are 
working very closely is the Medical Control Division, from which all food 
handlers must obtain their health and vaccination certificates before being al- 
lowed to work in a food establishment of any kind. Our inspectors have to 
check these and ensure that all food handlers renew their health cards every 
six months or as nearly as possible. During 1933, 34,088 persons were examined, 
of whom 2,939 had to be revaccinated ; 331 were refused health cards as they 
were suffering from various diseases, and 83 were so dirty personally that they 
also were refused. These health examinations are being followed up more 
closely each year with very good results and with very little objection on the 
part of those being examined. 

I believe that the work of the Food Inspection Division, coupled with all 
the good work done by the other divisions of the Health Department under the 
able direction of our chief, Dr. Boucher, has been of the most vital importance 
in bringing about the remarkable decrease in the general mortality in Montreal. 
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DOMINION LEADERSHIP IN PUBLIC HEALTH 


HE recent calling together of the Ministers responsible for public health 

in the provinces for a two-day conference with the Minister of National 

Health in Ottawa was a forward step in public health progress in Canada. 
The assembled ministers constituted a Dominion Cabinet of Health. The 
conference discussed the common interests of all the provinces, keeping directly 
in front of it the general good of the Canadian people. Notwithstanding the 
varying political complexions of the conference, no spirit of partyism obtruded 
itself into the deliberations. 

The question of Dominion leadership in health matters has been a subject 
of practical importance since the establishment of the Dominion Department 
of Health in 1920. At no time, however, has the need been more evident than 
now. The problem of adequate preventive and curative medical service for 
all demands attention in all the provinces. The fact that plans for the develop- 
ment of health insurance have been brought before the legislatures in the 
Western provinces and that in Ontario a trial is being given to a plan for the 
provision of medical aid to those on relief is evidence that the important ques- 
tion of illness, its cost, its care and the possibilities of prevention, has become 
a matter deserving of serious attention by all governments. 

The suggestion, therefore, by the Minister of Pensions and National Health 
at the conference that a Royal Commission should be appointed by the 
Dominion Government to make a very careful study of the medical services of 
the Dominion, with a view to a clear understanding of the problem, was com- 
mended by the conference as being essential if a co-ordinated plan is to be 
adopted under Dominion leadership. When appointed, the commission will 
have representation from labour, agriculture, industry, and the medical and 
nursing professions. Such action is constructive and in the interest of Canada 
and Canadians. The success of such a commission will depend on the hearti- 
ness of the co-operation of each of the provincial governments, which already 
have given serious study to the requirements of the situation, and of all who 
are in a position to contribute to the development of an adequate plan adapted 
to Canada’s needs. 

While health insurance was a major topic of interest, other phases of public 
health were discussed at length: grants to the provinces for health purposes 
such as the control of venereal disease, mental hygiene, cancer, tuberculosis, 
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and full-time health units. Each of these subjects is highly important. The 
venereal disease control scheme, initiated in 1920 by the Dominion Govern- 
ment, owed its conspicuous success entirely to the fact that it involved con- 
tinual co-operation, financial and otherwise, between the Dominion and the 
provinces, and the consideration of the re-establishment of such co-operation 
and its extension in connection with the problems mentioned is encouraging. 
The importance of education in health matters was recognized in that the 
principle of grants to voluntary health associaticns was approved. 

The conference gave opportunity for a presentation of the activities of the 
Dominion and provincial departments of health in various fields and for a dis- 
cussion of problems of a Dominion-provincial character. It was undoubtedly 
of great value in bringing about an exchange of opinions and a realization of 
the mutual problems which are so pressing. It would seem that periodic con- 
ferences of this type will result and that a Health Cabinet for Canada, com- 
posed of the Ministers of Health of the Dominion, will be an important per- 
manent result. In other words, Dominion leadership in health matters, with a 
co-ordinated health program for the Dominion, is the promise of the very 
near future. 


POISONING AND THE PROTECTION OF THE PUBLIC 


HE authors of the three papers appearing in this number of the Journal 
TT have done a real service to public health in calling attention to some 
of the sources of danger arising from medicinal or industrial intoxication. 

The medical profession has long recognized its duty in treating cases of 
poisoning, but in regard to treatment it has not lost the old belief in specific 
antidotes. Such do exist for a few poisons but are rarely at hand, and non- 
specific treatment by gastric lavage and purgation or by a non-specific absorb- 
ent such as the Medicinal Charcoal of the Canadian Formulary, combined 
with lavage and purgation, should be the first measures employed in the 
emergency. There are, of course, cases such as those mentioned in the article 
by Stock, where these measures are inadvisable. 

As the articles by Stock and by Ross and Brown point out, there are an 
increasing number of medicinal poisonings. All of these are due to the use 
of dangerous drugs for self-medication. The medical profession prides itself 
on its preventive activity, but has done nothing in most parts of Canada to 
decrease the dangers that arise from the prolonged use by the laity of dangerous 
drugs. There have been, to the writer’s knowledge, at least ten cases of severe 
barbiturate poisoning in Toronto within a year. There are many more cases of 
barbiturate skin inflammations. Surely the medical profession should strongly 
advocate that the hypnotics, the dangerous analgesics, phenacetin, phenazone, 
acetanilid, cinchophen and amidopyrin, and pills and tablets containing 
strychnine, should be sold only on a physician’s prescription. New drugs 
should always be regarded with a certain element of doubt. The physician 
should not allow them to become household remedies. Only after they have 
been used by thousands can the risk of idiosyncrasy be appraised and only 


after prolonged use will all their toxic dangers be recognized. 
V. E. Henderson. 








Canadian Public Health Association 
Ontario Health Officers’ Association 














DR. F. W. JACKSON DR. J. A. COUILLARD 
President President 
Canadian Public Health Association Candian Tuberculosis Association 


DR. WARD WOOLNER The Hon. MR. JUSTICE RIDDELL 
President President 


Ontario Health Officers’ Association Canadian Social Hygiene Council 





Canadian Tuberculosis Association 


Canadian Social Hygiene Council 











National Conference 


Royal York Hotel, Toronto, June 3, 4 and 5, 1935 





To the Associations’ Members: 


Though the fields of endeavours of the Canadian Public Health Association, 
the Ontario Health Officers’ Association, the Canadian Tuberculosis Association 
and the Canadian Social Hygiene Council are diversified, there is one common 
goal towards which all our efforts converge, that is, the betterment of our national 
health. The prevention of disease and the treatment of the sick have always been 
considered of paramount and vital importance,—the time honoured slogan is 
very true: ‘‘A Nation's Health is a Nation’s Wealth’. 

Our fair Dominion ts well endowed with national associations whose activities 
comprise the prevention of disease, promotion of measures for the physical well- 
being of our fellow countrymen, and the treatment of the sick. The most gratifying 
results and achievements attained in their respective efforts testify to their effective- 
ness. They are worthy of the highest commendation and the everlasting gratitude 
of the Canadian people. 

With unselfish ardor and proved scientific knowledge, the organized medical 
bodies have sown the grain of sound teaching, have preached relentlessly the gospel 
of social hygiene, disease prevention and right living. 

On the occasion of these annual meetings, most efficacious work is being 
accomplished. The exchange of views on acquired experience, the study of plans, 
lay solid corner stones for future undertakings in the interest of our national 
health. 

The Canadian Tuberculosis Association feels justly that it has contributed 
its quota of achievements. The constantly diminishing death-rate, the increase 
in the number of sanatorium beds, more numerous, larger and better dispensaries, 
travelling clinics, have all made possible the happy goal which we have reached. 
A great deal more is still to be accomplished, more favourable statistics are possible 
and we are relentlessly striving towards them. 

The symposium of essays and scientific contributions which are offered this 
year in the sessions of this national conference will, we know, prove of great 
interest and be well received. In addition there will be an extensive display of 
scientific and commercial exhibits. A cordial invitation to attend the sessions is 
extended to everyone interested in public health. 


Honorary Chairman, 
General Committee on Arrangements; 
President, 

Canadian Tuberculosis Association. 


General Directory of Sessions 


(All meetings on daylight saving time) 
Monday, June 3rd 
9.00 a.m.—Registration. 
10.00 a.m.—Ontario Health Officers’ Association. 
Canadian Tuberculosis Association, clinical papers (Royal York Hotel). 
10.30 a.m.—Section Meetings, Canadian Public Health Association: 
Laboratory. 
Vital Statistics. 
1.30 p.m.—Canadian Tuberculosis Association, clinical session (Toronto Hospital for 
Consumptives, Weston). 
2.30 p.m.—General session, Canadian Public Health Association, Ontario Health Officers’ 
Association and Canadian Social Hygiene Council. 
5.00 p.m.—Executive meeting, Canadian Tuberculosis Association. 
6.30 p.m.—Supper meeting, Vital Statistics Section, Canadian Public Health Association. 
7.30 to 10.00 p.m.—Scientific exhibits, demonstrations and program sponsored by the 
Canadian Tuberculosis Association, open to the public. 
8.00 p.m.—Executive Council meeting, Canadian Public Health Association. 


Tuesday, June 4th 
9.15 a.m.—Public Health Nursing Section, Canadian Public Health Association. 
9.30 a.m.—Section meetings, Canadian Public Health Association and Ontario Health 
Officers’ Association: 
Industrial Hygiene. 
Laboratory. 
Public Health Engineering. 
Vital Statistics. 
10.00 a.m.--Clinical session, Canadian Tuberculosis Association (Academy of Medicine). 
1.00 p.m.—Luncheon meetings, Sections of Public Health Nursing and Public Health 
Engineering, Canadian Public Health Association. 
2.30 p.m.—General session, Canadian Public Health Association, Ontario Health Officers’ 
Association, Canadian Tuberculosis Association and Canadian Social 
Hygiene Council. 
.30 p.m.—Reception for visiting ladies. 
}.30 p.m.—Round-table dinner conference, Ontario Health Officers’ Association. 
.30 to 10.00 p.m.—Scientific exhibits, demonstrations and program sponsored by the 
Canadian Social Hygiene Council and the Toronto Health League, 
open to the public. 


Wednesday, June 5th 
9.30 a.m.—Ontario Health Officers’ Association: Program of demonstrations. 
Section meetings, Canadian Public Health Association: 
Laboratory. 
Mental Hygiene. 
Social Hygiene. 
Vital Statistics. 
Canadian Tuberculosis Association: 
Clinical session (Department of Public Health, City Hall). 
1.00 p.m.—Luncheon session, Canadian Public Health Association. 
Luncheon session and annual meeting, Canadian Tuberculosis Association. 
2.30 p.m.—General session, Canadian Public Health Association, Ontario Health Officers’ 
Association and Canadian Social Hygiene Council. 
Canadian Tuberculosis Association, round-table discussion on the Christmas 
Seal campaign. 
7.30 to 10.00 p.m.—Scientific exhibits. 
8.00 p.m.—Annual meeting, Canadian Social Hygiene Council. 















Exhibits Section, Demonstrations 


and Popular Evening Programs 











HE place of scientific and commercial exhibits as part of an annual meeting is being 
increasingly recognized by medical associations. It is felt that scientific exhibits may 
properly occupy as important a part of the program as do clinical and formal sessions. 





Scientific Exhibits 

The scientific exhibits will occupy the major portion of the Concert Hall. Of outstanding 
interest will be the extensive presentation of advances in tuberculosis control. The importance 
of pasteurization in safeguarding milk supplies will be presented in a diorama occupying twenty 
feet. The vulnerable points in the production and distribution of milk are depicted and the 
value of pasteurization is stressed. Through the co-operation of the Department of Agri- 
culture, an extensive exhibit of special interest to medical officers of health on meat inspection 
will be shown. Accident prevention, industrial hygiene, child hygiene, and venereal disease 
control are the subjects of interesting presentations. Prominence is given to the problem 
of cancer and the public health message of prevention of unnecessary deaths. One of the 
features of the exhibit will be the advances in bacteriology as contributed by the Laboratory 
Section. 







































Commercial Exhibits 

Manufacturers and distributors of essential equipment and products in public health and 
preventive medicine have co-operated with the exhibits committee in a most attractive 
arrangement of exhibits. The following companies have already arranged for space in this 


section: 
Ayerst, McKenna and Harrison, Ltd. The Macmillan Co. of Canada, Ltd. 
Cardinal Chemical Co. Ltd. Sully Aluminum Co. Ltd. 
Cherry-Burrell Corp. of Canada, Ltd. Synthetic Drug Co. Ltd. 
Crane, Ltd. Vi-Tone Company 
Creamery Package Mfg. of Canada, Ltd. Walker-Wallace, Ltd. 
De Laval Co. Ltd. A. Wander, Ltd. 
J. F. Hartz Co. Ltd. G. H. Wood & Co. Ltd. 


The H. J. Heinz Co. Ltd. 


Popular Evening Programs 
On Monday evening the Canadian Tuberculosis Associa- 
tion is providing a most interesting program in connection 
with the formal opening of the exhibits section to the public. 
The speaker will be Dr. H. E. Kleinschmidt, Director of 
Health Education, National Tuberculosis Association, 
New York, who has chosen as his topic, ‘‘Modern Medicine's 
Promise to Abolish Tuberculosis”. The tuberculosis exhibits 
have been carefully prepared and demonstrations are being 
arranged both before and after Dr. Kleinschmidt’s address. 
Joining in the Dominion-wide efforts which are being 
made for control of cancer in Canada, the Canadian Social 
Hygiene Council and the Toronto Health League will 
sponsor a program on Tuesday evening which will relate 
to this subject. Preceding and following the formal pro- 
gram, those in charge of the cancer exhibits will illustrate 
DR. H. E. KLEINSCHMIDT the importance of early diagnosis. Two short addresses are 

planned by leaders in the cancer control program. 

The innovation of presenting popular programs with scientific exhibits will, it is believed, 
be appreciated by the public and it is hoped that they may become a permanent feature 
of the annual meetings of the Association. 





EPIDEMIOLOGY AND VITAL STATISTICS 


ENDEMIC INDEX FOR DIPHTHERIA, SCARLET FEVER, MEASLES 
AND WHOOPING COUGH IN THE PROVINCES OF CANADA 
AND MORBIDITY RATES, JULY, 1934, TO MARCH, 1935 


Department of Epidemiology and Biometrics, School of Hygiene, 
University of Toronto 


f eon monthly reported incidence 
as shown in the diagrams covers 
the nine months, July, 1934, to 
March, 1935. The incidence for each 
of the diseases has been presented as 
monthly morbidity rates per 100,000 
population and not as the number of 
cases. These rates for the current 


above the endemic index in January 
but was well below in February and 
March. In Alberta the rate rose 
above the average in March. In 
Ontario and Saskatchewan the rate 
rose sharply in January and shows 
evidence of an epidemic in February 
and March. The rate in Quebec 
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Figure I.—Monthly morbidity rates, July, 1934-March, 1935, for eight 
provinces of Canada, with the endemic index. The morbidity rate is repre- 
sented by the black line and the endemic index as the shaded bars. 


months are compared with the en- 
demic index (average rate for a period 
of years). 

In the January issue the variations 
for each disease in each province were 
discussed for the six months July to 
December, 1934. The following dis- 
cussion covers the first three months 
of 1935. 

Measles—The incidence of measles 
in British Columbia rose slightly 


remained higher than the average 
and in New Brunswick and Nova 
Scotia, while decreasing from the high 
rates in the previous six months, 
remained higher than the endemic 
index. In Manitoba, after a high 
rate from November to February, 
the rate closely approaches the aver- 
age in March. 

Diphtheria—The incidence of diph- 
theria was below the endemic index in 
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Figure II.—Monthly morbidity rates, July, 1934-March, 1935, for eight 
provinces of Canada, with the endemic index. The morbidity rate is repre- 
sented by the black line and the endemic index as shaded bars. 
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every province for the three months, 
with the exception of Saskatchewan 
in January, when the incidence was 
slightly above the average. 

Scarlet Fever—The monthly inci- 
dence was above the average in five 
of the provinces for the six months 
July to December. It has remained 
above in Quebec for the first three 
months of 1935, and in Manitoba 
dropped to the average level only in 
March. In British Columbia, Saskat- 
chewan, and Ontario it was below the 
average in February and March. In 
New Brunswick it has been below the 
average with exception of December, 
in Nova Scotia with exception of July 
and August, and in Alberta for the 
whole nine-month period. 


Whooping Cough—In British Col- 
umbia, Saskatchewan, Ontario, and 
New Brunswick the reported inci- 
dence has been higher than the 
average. British Columbia shows 
evidence of an epidemic in January. 
In Quebec and Nova Scotia the inci- 
dence dropped below the average in 
February and March, and Manitoba 
showed a higher incidence. The 
Alberta incidence has been below the 
average in seven of the nine months 
shown in the diagram. 


Any comparison of the incidence 
made between different provinces 
from these data would require in- 
vestigation of the completeness of the 
reporting in the provinces compared. 


BOOKS AND REPORTS 


International Clinics. A quarterly of il- 
lustrated clinical lectures and especially 
prepared original articles. Edited by Louis 
Hamman, M.D.. visiting physician, John 
Hopkins Hospital, Baltimore. Volumes 
III and IV, Forty-fourth Series, 1934. 
Published by the J. B. Lippincott Com- 
pany, 525 Confederation Building, Mont- 
real, Quebec. Volume III, 327 pages; 
Volume IV, 326 pages. Price, each, $3.00. 
Leading members of the medical profes- 

sion contribute articles to International 
Clinics and Volumes III and IV for 1934, 
as expected, contain much practical and 
helpful information for the medical prac- 
titioner and surgeon, the pathologist and 
paediatrician. Sixteen papers are presented 
in each of these volumes. 

Volume III contains, among others, a 
paper on “Water Balance in Surgical Con- 
ditions” which will be helpful to the pro- 
fession, while the article entitled “The Con- 
ception of Allergy” is a timely reminder on 
an important subject. The review of im- 
munization against the contagious diseases 
of childhood, by Dr. Lawson Wilkins is 
continued from Volume II, and the present 
status of our knowledge on this subject in 
whooping cough and measles is outlined 
and discussed. 

In Volume IV attention may be drawn 
to a paper on “Non-diabetic Glycosuria”, 
by Dr. Alexander Marble. This question 
is of great importance. “Of 9000 patients, 
1423 had non-diabetic glycosuria, and in 


109 of these the diagnosis was later changed 
to diabetes.” The review of the various 
types of melituria given in this paper will 
be of interest and value. F.O.W. 


Report on Seventh International 
Congress of Military Medicine and 
Pharmacy, Madrid, Spain, May-June, 
1933. By William Seaman Bainbridge, 
Captain, M.C.-F., United States Naval 
Reserve. Published by The Collegiate 
Press, George Banta Publishing Com- 
pany, Menasha, Wisconsin. 88 pages. 


This volume gives a concise review of 
the deliberations of the Seventh Interna- 
tional Congress of Military Medicine and 
Pharmacy. The Congress meets every two 
years to receive the contributions of ex- 
perience by the nations represented with 
a view towards “unification of treatment 
and method with war experience as a basis,” 
and is of distinct value to all countries 
concerned, in bringing about a wide inter- 
change of ideas on the prevention of disease, 
care of the wounded, and medical and surgi- 
cal organization on the field. 

The conclusions adopted. based on reports 
presented to the Congress, are given in de- 
tail. These include a statement of the gen- 
eral principles regarding medical service in 
war time and conclusions regarding the 
preventive vaccination of troops, preserved 
foods as a ration for soldiers, surgical 
treatment in advanced posts, and dental 
services. A.HLS. 





CURRENT HEALTH LITERATURE 


These abstracts are intended to direct attention to articles that have appeared in other 
journals during the past month. Any of the journals referred to may be borrowed for 


three days or longer if desired. 


Immunological Relationships of Virus 
Recovered from Cases of Human 
Influenza 

Strains of filtrable virus obtained from 
influenza cases in Puerto Rico, Philadelphia 
and England were used to infect ferrets. 
The serum of ferrets recovered from in- 
fection with each strain was found to neu- 
tralize reciprocally the other two strains of 
virus. These results indicate that the strains 
of virus recovered from cases of human 
influenza in these three areas are immuno- 
logically identical. The virus of swine in- 
fluenza, however, differs serologically from 
the human strains. 

It was found also that the serum of 
human individuals in New York, taken dur- 
ing convalescence from influenza, gave 
marked protection to mice against the Puerto 
Rico strain of virus, while the serum of 
the same individuals taken during the acute 
stage of the disease did not. 

Thomas Francis, Jr., 
& Med., 32: 1172, 1935. 


Proc. Soc. Exper. Biol. 


A Healthy Carrier of Poliomyelitis 

The theory of latent immunization predi- 
cates a widespread dissemination of polio- 
myelitis virus which is carried by apparently 
healthy individuals. This theory rests on 
epidemiological evidence and the distribu- 
tion of individuals who have neutralizing 
antibodies in their serum although they have 
never had clinical poliomyelitis. Actual de- 
monstration of the virus in healthy indi- 
viduals or contacts has rarely been attempt- 
ed. The author therefore commenced a 
search for poliomyelitis virus in tonsils and 
adenoids removed in routine operations. The 
search was successful, and tonsil and aden- 
oid tissue obtained from a healthy child 2 
years old, without any history of contact, 
produced the experimental disease clinically 
and histologically when inoculated into 2 
rhesus monkeys. 

S. D. Kramer, Proc. Soc. Exper. Biol. & Med., 
32: 1165, 1935. 


Relapsing Fever in California 

Sixty-nine definite cases of relapsing 
fever, which is endemic in that state, were 
reported from 1921 to August 18, 1934. The 
seasonal distribution is marked, the majority 
of cases occurring in June, July and 
August. Of the cases reported, 66 were 
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from 4 foci; 2 of the remaining 3 were of 
unknown source and the third was a lab- 
oratory infection. These 4 foci were all 
mountainous districts with an elevation of 
5,000 feet. In 3 of these foci chipmunks and 
tamarack squirrels have been found to har- 
bor spirochaetes resembling Treponema re- 
currentis, They are suggested as the prob- 
able reservoirs of infection. 

Although no definite vector has been de- 
termined, ticks of the species Ornithodorus 
have been associated with proven cases of 
relapsing fever. 

H. L. Wynns and M. D. Beck, Am. J. Pub. 
Health, 25: 270, 1935. 


Glandular Fever and Infectious 
Mononucleosis 

In this review glandular fever is defined 
as an acute infectious disease characterized 
by fever, enlargement of the lymphatic 
glands, and changes in the blood, especially 
lymphocytosis. A complete historical review 
of the subject is presented showing that 
Pfeiffer’s “Drusenfieber” or glandular fever 
and the disease known in America as “in- 
fectious mononucleosis”, named by Sprunt 
and Evans in 1920, are identical. Three 
clinical groups are recognized: (1) glandu- 
lar type, mainly in children of 5 to 15 years; 
(2) an angiose type also known as “mono- 
cytic angina” in which a membrane is pre- 
sent on the tonsils clinically indistinguish- 
able in its appearance from diphtheria; (3) 
a febrile type, mainly in young adults, in 
which “infective mononucleosis” as de- 
scribed by Sprunt and Evans may be in- 
cluded. 

Special reference is made to the extensive 
epidemic in England in 1930 which was due 
to the febrile type. “This was characterized 
by especially attacking adults, by the pro- 
longed and often severe pyrexia, by the 
occurrence of an eruption often indistin- 
guishable from typhoid, and by the late on- 
set of the glandular enlargement and of the 
lymphocytosis.” 

Brief reference is made to Bland’s in- 
vestigations of the virus and his success in 
infecting rabbits and monkeys, the latter 
with a disease very like that in the human 
with fever, enlargement of lymphatic glands 
and lymphocytosis. 

H. Letheby Tidy, 
236-240, 1934. 


Lancet, 227: 180-186 and 


260 








